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PROTECTION AND ADSORPTION 


‘Pectocel’ (Pectin and Kaolin Compound, Lilly) 

is a nonchalky kaolin mixture with a creamy, heavy- 
bodied smoothness. The ample kaolin contained 

in this preparation functions as an adsorptive and 


effectively produces a protective coating that soothes 


inflamed intestinal mucosa. The pleasant flavor and 
appearance of *“Pectocel” assure ready acceptance 

by the patient. 

*Pectocel’ is-indicated for the supportive treatment 
of diarrhea and inflammation associated with 
enteritis, gastritis, colitis, and other intestinal 


infections or intoxications. 


Formula 
An aromatized aqueous suspension containing in one 
fluid ounce: 
Pectin . 41/2 grs. 
Kaolin , 90 grs. 
Zinc Phenolsulfonate. . . . 1 1/8 gprs. 


One to four tablespoonfuls as often an indicated by 
the severity of the condition. 


*Pectocel’ is available at pharmacies everywhere. 
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Original Communications 


A REVIEW OF BOECK’S SARCOID WITH ANALYSIS OF TWELVE 
CASES OCCURRING IN CHILDREN 


Ross B. Cong, M.D. 
DurHaM, N. C. 


OECK’S sarcoid* is a specific chronic infectious disease of unknown etiology, 

producing characteristic lesions distinguishable from other infectious granu- 
lomas such as tuberculosis and syphilis. It occurs more frequently in females 
and is essentially a disease of adult life. It appears more commonly among rural 
folk living in north temperate zones (Scandinavia, northern Europe, England, 
and North America). In the United States, sarcoidosis is seen with some preva- 
lence in the North Carolina area, particularly in young adults but also in chil- 
dren. The Negroid’® and darker skinned races are more frequently affected with 
this condition, but it may occur in all races. 

Typically, sarcoidosis runs a chronic relapsing course producing compara- 
tively mild constitutional symptoms. Practically any organ or tissue in the body 
may be involved. However, the more common manifestations occur in the skin, 
lymph nodes, eyes, salivary glands, lungs, and bones of the hands and feet 
especially. 

Because groups of organs may be involved in a variety of combinations, a 
great number of clinical syndromes result. This has led to the adoption of terms 
describing such clinical entities as uveoparotid fever. In general, it may be said 
that all extracutaneous lesions are characterized by their latency and tendency 
to spontaneous regression in contrast to the much more chronic behavior of the 
skin lesions. 

THEORIES OF ETIOLOGY 


Three of the more prevalent schools of thought concerning the etiology of 
this disease are as follows 


1. An anergie form of tuberculosis. 

2. A Mycobacterium somewhere between the tuberculosis and leprosy or- 
ganisms; a pleomorphic variant.’® 

3. An as yet undiscovered virus. 


From the Department of Pediatrics, Duke University School of Medicine and Duke Hos- 
pital, Durham, N. C. 

*This disease is also found in the literature under the terms “‘sarcoidosis,’’ “benign 
lymphogranulomatosis,’’ ‘‘Mortimer’s malady,’ “Besnier-Schaumann- Boeck’s disease,’’ “Hutehinn 
son-Boeck’s disease,’’ “lupus pernio,’’ ‘‘uveoparotid fever,’’ and a few other less well-known 
names. 


629 





THE JOURNAL OF PEDIATRICS 


In support of the first and largest school is the microscopic picture which 
strongly resembles that of tuberculosis. It is the so-called hard tubercle, com- 
posed of granulomatous, large, pale, polygonal epitheloid cells collected in iso- 
lated nests or well-defined nodules. Occasional multinucleated, pale Langhans’ 
giant cells complete the picture. There is a striking scarcity or even absence of 
lymphocytie tissue response. Central necrosis and caseation are almost never 
found. Months pass without significant histologic change. 

A few eases have been cited® in which acid-fast organisms were demon- 
strated in skin lesions and nasal mucous scrapings. Two Japanese workers’ have 
even reported culturing the tubercle bacillus from skin lesions. Generally speak- 
ing, however, acid-fast bacilli can rarely if ever be found in lesions of skin 
or lymph nodes, and animal injections have proved fruitless. Koch’s postulates 
have not been fulfilled.*** In addition, the skin test reaction to old tubereulin 
has been conspicuously feeble or negative. Those who uphold the view that the 
disease is caused by the tuberele bacillus,’ * * explain the lack of skin sensitive- 
ness on Jadassohn’s theory of anergy. There are, however, cases on record in 
which there have subsequently developed positive tubereulins after proved pul- 
monary tuberculosis developed. It has also been observed, curiously enough, 
that the lesions of sarcoidosis disappear upon development of active tuberculosis. 

In some eases of sarcoidosis, bone changes in hands and feet, trophic changes 
of the nails, and skin lesions have closely resembled leprosy,”° giving rise to the 
theory that there is an acid-fast organism at the base of this disease which has 
some of the characteristics of the tubercle bacillus and some of the character- 
isties of the leprosy bacillus. Perhaps some by-products of an acid-fast organism 
are responsible for the symptoms. 

Supporting a virus etiology for this disease is the definite tendency toward 
neutropenia and leucopenia, and the fact that no clearly demonstrable etiological 
organism has yet been found. 


SYMPTOMATOLOGY 


Sarcoidosis is usually insidious in onset, the earliest manifestations being 
skin lesions in about 50 per cent of cases and/or lymphadenopathy. There is 
seldom more than slight constitutional reaction in the early stages, with tem- 
perature rarely exceeding 100° F. even with major degrees of pulmonary in- 
volvement. Typical complaints are of mild malaise, slight fever, vague ab- 
dominal distress, nausea, vomiting, diarrhea, pain in chest, nonproductive 
cough, weakness, weight loss, pain in eyes, photophobia, dimming of vision, 
night sweats, and arthralgia. 

Longeope emphasizes that symptoms are caused by ‘‘mechanical inter- 
ference with the function of the organs rather than by any form of intoxi- 
eation.’"* Sareoid lesions by mechanical pressure on normal tissue displace or 
destroy it. 

SKIN LESIONS 
Boeck found it convenient to divide skin sarcoidosis into three types of 


eruptions. 
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1. Small, firm, elastic round or oval papules (1 to 5 mm.) having a brown, 
bluish, red, or violaceous color, with no surrounding erythema, induration, or 
anesthesia. These papules are most frequently seen on the face, back of shoul- 
ders and neck, extensor aspects of the arms, and particularly around the eyelids 
and nose. 

2. Similar but larger nodules. 

3. Skin may be diffusely infiltrated with thickened plaques (lupus pernio) 
over nose, face, and ears. The tense skin over the affected areas may be blue 
with tiny yellow granules at the margins. 

These lesions are often dry and may have small scales or crusts on them but 
seldom itech or break down. Occurrence along the margin of the eyelids should 
be especially emphasized, for it is infrequent in other diseases involving the 
skin.’? Lesions on the palms and soles are rare but may cecur. As the nodules 
age they become darker and may finally leave only an atrophie pigmented sear. ™ 


LYMPHADENOPATHY 


Submental, pre- and postauricular, posterior cervical, occipital, and epitroch- 
lear nodes are most frequently found to be enlarged. However, any other 
lymphoid tissue in the body may be involved. The nodes range in size from 4 
to 6 mm. and are firm, rubbery, discrete, and usually painless. Harrell® states 
that ‘‘enlargement of nodes along the borders of the muscles of the shoulder 
girdle or along the course of the major lymphatic vessels of the arm is rarely 


observed in other conditions’’ and therefore may be of significant diagnostic aid. 
EYE INVOLVEMENT 

Invasion of the eye often results in keratitis and iridocyeclitis (uveitis). 
However, involvement of any or all of the structures of the eye is comparatively 
common during some stage of the disease. Under the slit lamp one can fre- 
quently see yellowish white, irregularly shaped opacities of the cornea, which, in 
time, resolve into numerous discrete, ‘‘mutton-fat,’’ amorphous deposits on 
Descemet’s membrane. Other common complications are conjunctivitis, aqueous 
turbidity, vitreous hemorrhage, optie neuritis, neuroretinitis, chorioretinitis, 
glaucoma, and cataract. 

Of the thirty-one patients in Longeope’s ‘‘ Hopkins series’’* eye involvement 
occurred in sixteen cases and was the first manifestation of this disease in twelve 
of the sixteen cases. In some instances, lesions of the cornea, iris, or uveal tract 
may heal, leaving sears and synechias, but too often sight is destroyed or enuclea- 
tion required. 

UVEOPAROTID SYNDROME 

In this syndrome the previously mentioned eye involvement is often pre- 
ceeded by nonspecific symptoms of lassitude, malaise, and indefinite gastrointesti- 
nal complaints. Intermittent fever may occur, the temperature usually not ex- 
ceeding 102° F. Then there develops a firm, painless swelling of the parotid 
glands, which may not arise simultaneously but is usually eventually bilateral. 
The patient may experience dryness of the mouth, but mastication is seldom 
embarrassed by parotid swelling. Induration of the glands may be permanent. 
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A third component develops in the majority of patients with the onset of seventh- 
nerve paralysis, unilateral or bilateral, a few days to a few months after the 
onset of parotitis. Lower facial distribution is more involved than upper. Ordi- 
narily, facial nerve palsy subsides along with the parotitis. 


PULMONARY SYMPTOMS 


Aside from a dry, hacking cough and/or dyspnea there are seldom any 
symptoms referable to the chest. The patient may complain of pain in the axilla 
or beneath the seapula. Occasionally he will complain of a low-grade inter- 
mittent fever. On physical examination one may elicit interseapular dulness, 
bronchial breath sounds, rales, and sometimes friction rubs. Patients with exten- 
sive lung involvement appear to be more susceptible to secondary lung infections 
and may go on to develop bronchopneumonia or tuberculosis. 


CARDIAC INVOLVEMENT 


Patients with Boeck’s sarecoid have been known to develop involvement of 
the heart and its surrounding structures. There may be cardiac enlargement, 
arrhythmias, electrocardiographie changes, or any of the symptoms of various 
degrees of myocardial failure.* More than nine eases have been reported in the 
literature in which, at autopsy, sareoids were revealed in the myocardium and/or 
pericardium. Of a series of thirty-one cases of sarecoid at Johns Hopkins,’ six 
patients presented evidence during life of some derangement of the heart’s 
action. Three died, and autopsies performed on two showed sarcoidosis of the 
myocardium and pericardium. 


CENTRAL NERVOUS SYSTEM LESIONS 


Neurological symptoms are for the most part rare, but cases have been re- 
ported with paralysis of the soft palate, dysphagia, intercostal neuralgia, paraly- 
sis of the voeal cords, deafness, ptosis, wasting of the hand muscles, decreased 
vibratory perception in the legs, and polyneuritis. 

ABDOMINAL FINDINGS 
The most common signs referable to the abdomen are hepatomegaly and/or 


splenomegaly. However, lesions in the stomach, intestines, and kidneys have 
been reported in a small percentage of cases. 


BONE CHANGES 


In 10 to 20 per cent of cases bone lesions have been reported, usually in- 
volving phalanges, metacarpals, and metatarsals. Other small bones of the 
hands and feet and, occasionally, the long bones may be affected. The lesions 
are chronic. They do not perforate or form sinuses. There may, however, be 
inflammation and tenderness of the overlying tissues. Deformities and painless 
mutilation such as oceurs in leprosy are occasionally seen. (See under ‘‘Diag- 
nosis: X-Rays.’’) 

COMPLICATIONS 


Visual symptoms may be persistent and may result terminally in total blind- 
ness. Invasion of the pituitary body has given rise to diabetes insipidus. Myx- 
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edema has resulted from thyroid involvements. Extensive pulmonary sarcoidosis 
may lead to polycythemia vera or cor pulmonale. Tachycardia, arrythmias, and 
heart failure may occur with myocardial invasion. Cases have been reported 
in which there was involvement of the lacrimal and salivary glands, breasts, 
skull, testes, and epididymides. 


DIAGNOSIS 


Differential diagnosis includes Hodgkin’s disease, lymphosareoma, leucemia 
cutis, erythema induration, leucemia, mycosis fungoides, bronchiolitis fibrosa 
obliterans, fungus infections, tuberculosis, nodular lupus erythematosus, leprosy, 
and syphilis. 

The correct diagnosis is often made by exclusion or biopsy of a skin lesion, 
lymph node, or bone lesion. However, laboratory blood studies, urine, blood 
chemistry, x-rays, and skin tests may add a great deal to support the diagnosis 
of sarcoidosis. 


A. Laboratory blood work on eases of Boeck’s sarcoid will often reveal the 
following findings : 
1. Slight hypochromie microcytie anemia. 
2. Mild leucopenia—if marked, suggests splenic involvement. 
3. Differential : 
a. Eosinophilia 0 to 35 per cent—considered by some to be an index 
of activity ; 
b. Showers of mononuclear cells often seen if differentials are re- 
peated frequently. Rise occurs at expense of the leucocytes. 
4. Elevated sedimentation rate, this cannot be used accurately as an 
index of activity because hyperglobulinemia, which may not always 
be present, increases the rate. 


B. Urine.—In a few cases a substance resembling Bence-Jones protein in its 
solubility at the boiling point has been found. Also occasional albuminuria and 
hematuria occur. 


C. Blood Chemistry. 
1. Total protein: Elevated, principally as a result of an increase in the 
globulin fraction. 
a. Albumin—normal or slightly decreased. 
b. Globulin—inereased, often markedly. 
e. A/G ratio—inverted, or tendency in that direction. 
2. Caleium—normal or slightly elevated. 
. Phosphatase—elevated. 
4. Cholesterol—normal or slightly diminished. 


D,. X-Rays.— 
1. Lung fields: Three types of infiltration : 
a. Peribronchial fibrosis and thickening usually extending downward 
symmetrically into the lower lobes. 
b. Soft infiltration in the mid-lung fields sparing the apices. 
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c. Areas resembling miliary tuberculosis with a fine mottled or reticu- 
lated appearance. 

There is often likely to be tracheobronchial and mediastinal 
lymphadenopathy of varying proportions. 

In a series of cases by Katz,'* resolution occurred in 60 per cent 

in seven weeks to three years with an average of twenty-two months. 

2. Bones: One may be able to see trabeculation and cyst formation in 

the phalanges, metacarpals, metatarsals, and other small bones of the 

hands and feet. Cysts are occasionally seen in the tibia, ulna, and 

skull. They are sharply punched-out areas with little change in the 

density of surrounding bone. 
















E. Skin Tests and Reactions.— 

The old tubereulin skin reaction is usually negative even to dilutions as 
low as 1:100. Schaumann? states he has never seen a positive tuberculin test in 
uncomplicated sarcoidosis. Others have reported as high as 40 per cent positive 
tuberculin reactions, although of a mild degree. 

Kveim" has developed an antigen produced from ‘‘sareoid tissue’ 
lymph nodes ground and suspended in sterile saline with 0.5 per cent carbolic 
acid. When 0.1 to 0.2 ¢.c. of this material is injected intracutaneously a reddish 
brown papule appears, usually in the course of a week (sometimes it takes 
several weeks), in patients afflicted with Boeck’s sarcoid. 

This test is supposed to be specific and will not give any reaction in patients 
with tuberculosis or lupus vulgaris. However, not everyone is in agreement as 
to the specificity of this test. 








, 
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PROGNOSIS 







The course of sarcoidosis is usually toward spontaneous recovery and free 
from grave constitutional symptoms. Relapses may occur for years, however, 
and there may be residual induration of the parotid gland and persistent visual 
disturbances. Pathologie lesions heal by fibrosis, leaving atrophic scars. 
Approximately 10 per cent of the patients develop clinical tuberculosis. The 
mortality. rate has been reported as 5 per cent as the result of invasion of some 








vital structure. 






TREATMENT 





Unfortunately, no specifie therapy has been found, so that treatment has 






remained empirical. 

The common supportive measures consist of restriction of activity and a 
high caloric, high vitamin diet with plenty of fresh air and sunshine. 

The following procedures have been attempted with varying degrees of suc- 







cess : 









1. Ultraviolet irradiation.* '* 
2. Roentgen and radium therapy.'* 
$3. Carbon dioxide snow locally." 

4. Electrodesiceation of nodules." 
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5. Leprolin and tuberculin injections.’* '° 
}. Neoarsphenamine or other arsenicals.* 
. Gold salts." 

. Typhoid antigen.° 

9. Iodides.® 


SARCOIDOSIS IN CHILDREN 


Thornhill® has reviewed the literature until 1942. He states that sarcoidosis 
in children is rare, but when found usually involves the skin, lymph nodes, 
lungs, and bones. 

Roos described a case of Boeck’s sarcoid in a girl of 4 years who had lesions 
in the skin, liver, spleen, kidneys, lymph nodes, and brain. He cited from the 
literature nine other undoubted cases in which the disease occurred in children. 
All but two of them were over 6 years of age and had cutaneous lesions; five 
had eystie changes in the bone; two had enlargement of lymph nodes, and in two 
others there was enlargement of: the mediastinal lymph nodes. Muller reported 
the case of a 12-year-old girl with involvement of lymph nodes, lungs, and 
phalanges. Naumann described two cases, one with sarcoid formation in the 
falx and tentorium cerebelli and the other with pulmonary involvement. Newns 
and Hardwick reported on a 2-year-old boy with spindle-shaped swellings of the 
fingers and cystic changes in the phalanges. 

Although the eye is one of the likeliest sites of the disease in man,‘ Thorn- 
hill’s review of the literature has not shown this to be true in children. A recent 
report has been published describing sarcoidosis in siblings in two unrelated 
families.** 


SARCOIDOSIS: ANALYSIS OF TWELVE CASES OF BOECK’S SARCOID IN CHILDREN 
ADMITTED TO DUKE HOSPITAL 


A diagnosis of Boeck’s sareoid has been made in twelve children admitted 
to Duke Hospital from 1941 to 1947. Of these patients, eleven had biopsies of 
either lymph nodes or skin lesions. Ten of the pathologic reports came back as 
‘*typieal,’’ ‘“‘suggestive of,’’ or ‘‘consistent with’’ Boeck’s sarcoid. One was 
simply reported as ‘‘chronic lymphadenitis with tubercle formation, consistent 
with tuberculosis or sarcoidosis.’’ The children ranged in age between 9 and 15 
years with an average age of 11.8 years. Of these young patients, 66 per cent 
were of the Negro race, and 75 per cent of the cases occurred in boys. 

Onset of symptoms occurred between December and April for 75 per cent 
of the patients. The duration of active disease has been more than four months 
in every case. Weight loss was prevalent in 66 per cent of cases, with an average 
loss of some 14 pounds. 

Presenting complaints of photophobia, increased lacrimation, diminution of 
vision, and pain in one or both eyes were given in 58 per cent of the cases. 
Symptoms referable to the chest, such as chronic nonproductive cough (produc- 
tive later in a few cases) and exertional dyspnea, were described in 42 per cent of 
the eases. None of these patients had had any hemoptysis or night sweats. Only 
25 per cent complained of anorexia, nausea, vomiting, or vague epigastric pains. 
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TABLE I. SUMMARY OF TWELVE CASES oF 

















LYMPH- 
SKIN ADENOP 
SYMPTOMS LESIONS ATHY 
Pain and soreness in left eye, Atypical. Three scarred General 
diminished vision in left eye areas on post. aspect ized 
of rt. thigh 
“Malaise, dizziness, low-grade, None General- 
fever, nonproductive cough, ized 
back pain, and pain in both 
feet 
Chronic cough, conjunctivitis, None Genera! 
puffiness of eyelids, progres- ized 


sive enlargement of lacrimal, 
parotid, and maxillary glands 





ain in the eyes, photophobia, 
lacrimation, and diminution 
of vision 


Small fine rash. Few 
large nodules over 
back & lower extrem- 
ities 


Cervical 





Essentially asymptomati¢ 


Healing sores & raised 
nodules over body 


General- 
ized 





Weakness, anorexia, nausea, 
and vomiting, vague abdomi- 
nal pain 


None 


General 
ized 





Pain and diminution of vision 


in left eye and _ increased 
lacrimation, malaise, chronic 
productive cough 


Widespread maculopap- 
ular & nodular lesions 


General- 
ized 





Photophobia, conjunctivitis, 


dimming of vision, epigas- 
trie pain 


Many old healed scarred 
lesions 


General- 
ized 





Slight fever and vomiting, 
pain in the heels and 
achilles tendons 


None 


Right 
submax- 
illary 
node 





Pain in eyes, photophobia, loss 
of close vision, exertional 
dyspnea, dry hacking cough 


Several areas of in- 
creased pigmentation 
over chest, lower ex- 
tremities, & left naris 


General- 
ized 





Dyspnea, diminution of vision 
in left eye, development of 
skin. nodules 


Verrucous-like growths & 
smaller clear lesions 
widely scattered 


General- 
ized 





DATE 
OF DURA- 
ONSET TION 
Aug. 6 mo. 
1941 
March 18 mo. 
1943 
Jan. 5 mo. 
1942 
~ Dee. 5 mo. 
1942 
Dee. 9 mo. 
1942 
July ~ Unknown; 
1941 in Jan., 
1946, de- 
veloped 
pulmo- 
nary tbe. 
March 8 mo. 
1945 
April ‘ 4 mo. 
1947 
Dee. - 7 mo 
1942 
Jan, ~~ 12 mo. 
1942 
5 Feb. 11 mo, 
1941 
Aug. _ 2 yr. 
1942 


Anorexia, weakness, weight 
loss 


None 


General- 
ized 
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TYPICAL 
CHEST X-RAY 
PICTURE 


| 
| 


BONE 


CYSTS 





\ ittling & soft in- 
filtration with 
thickening about 
lila 


Enlarged perihilar 


nodes & in- 
ereased lung 
markings 


None 


Navicular 
& tibia 





Diffuse nodular in- 
filtration 


None 





Bilateral glandular 


fuse 








Bilateral 


ening 


None 


Seattered in 


OCULAR 
LESIONS 





Keratitis & 


iritis of 
left eye 


& enlarged 
lacrimal 
glands 


Conjunctiv- 


Conjunctivitis 


LYMPH 
NODE 
BIOPSY 
‘* Probable 
Boeck’s 
sareoid’’ 


None 


** Chronic 
lymphaden- 
itis with 
tubercle 
formation’’ 
Biopsied skin 


gestive of 
Boeck’s 
sareoid’’ 


‘* Consistent 


sarcoid’’ 


‘* Character- 
istie picture 
of Boeck’s 
sarcoid’’ 





Increased 
nodes & mottled 
areas of in- 
creased density 


enlargement phalanges itis, keratitis 
ibout hila & dif- & toes -& iritis in 
streaky rt. eye 
process involv- 
ing both lungs 
Diffuse mottled Phalanges Subcutaneous 
process nodule in rt. 
upper lid, 
bluish flat 
lesions on 
sclerae 
hilar Question- None 
thickening & able bone 
bronchial thick- cyst in 
phalanx 
hilar None Keratitis with 


iritis of left 
eye & 
secondary 
glaucoma 





Hilar adenopathy 
& some infiltra- 
tion of rt. mid- 
dle lobe 


No studies 














oth hila radiat- 
ing into upper 
& mid-lung fields 
_ on left 


Several areas of Superior 
ealeification at margin of 
hila left 

acetabulum 

Diffuse fibrotic in- None 
filtration & en- 
larged tracheo- 
bronchial nodes 

Increased size of Suspicious 
hilar nodes & areas in 
mottled areas phalanges 
finereased 
lensity 

Thickening about None 


Keratitis & 
ureitis 
bilaterally 


None 


Keratitis & 
iritis 
bilaterally 


Keratitis & 
iritis in 
left eye 


Upper lids ¥; 
puffy, slight 
ptosis 


‘Typical of 
Boeck’s 


sarcoid 


‘* Almost ex- 
clusively 
suggestive 
of Boeck’s 
sareoid’’ 





~ **Consistent — 
with Boeck’s 


sarcoid’’ 


‘* Consistent 
with Boeck’s 
sarcoid’’ 


Typical 
picture of 
Boeck ’s 


sarcoid’’ 


a7 Yompatible 
with Boeck’s 
sareoid’’ 








lesion ‘‘ sug- 


with Boeck’s 


“No 5 


FOLLOW-UP 


Returned to clinic in Oct., 1947, for 


6-yr. follow-up and was found in 


good health, but has a residual 
corneal opacity in left eye. 
Could not be located for 4-yr. 


follow-up. 





‘For 5-yr. ‘follow-up local Pub. Health 


Dept. reports ‘‘In good health, 
fully recovered, and leading nor- 
mal life.’ 


Clinically well on return to clinic for 
5-yr. follow-up in Sept., 1947. 
Residual calcified lesion evident in 
rt. cornea. 


In 5-yr. follow-up, letter from local 
physician stated boy was in good 
health. 


Institutionalized at N. C. State Sana 


torium with rt.-sided pulmonary 
the. from Sept. 18, 1946, to Feb. 
23, 1947. Sputum had become neg 
ative on discharge. Has subse 
quently developed spondylitis and 
is back at sanatorium pending fu- 
sion. 

Inability to locate patient prevented 
2-yr. follow-up. 


Following discharge from Duke Hos- 
pital in April, 1943, was mistakenly 
placed in the N. C. State Sana- 
torium. Shortly discharged and 
letter from local physician states 
boy is clinically well. 


yr. follow up obtainable. 


5-yr. follow-up reveals that patient 
has lost vision in one eye, and has 
continued to have visual improve- 
ment in other eye. Skin lesions 
have failed to clear up but cause 
no difficulty. 

6-yr. follow-up reveals residual opac 
ity in left cornea but no pulmonary 
or skin symptomatology according 
to local physician. 


Patient not available for 5-yr. follow- 
up. 
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In addition to their other symptoms 50 per cent of the patients complained of 
malaise, weakness, and low-grade fever. One 11-year-old Negro boy came in 
asymptomatie but for nodules and other skin lesions seattered over his entire 


hody. 

During hospitalization the majority of these children had a low-grade fever 
(often afternoon), with temperatures ranging from 37.5° to 38.8° C. Skin 
lesions were conspicuously absent in 42 per cent of the cases. The remainder 
ran the gamut from raised irregular nodules over large parts of the body to 
small, pigmented, atrophic sears over an extremity. No definite mucous mem- 
hrane lesions were seen in any of the cases in this series. All patients showed 
varying degrees of lymphadenopathy. Nodes most commonly enlarged are 
listed in the order of frequency of involvement: anterior and posterior cer- 
vieals, axillary, inguinals, posterior auricular, occipitals, and epitrochlear. 
Some few patients had enlarged submaxillary and submental nodes. 

Relative to the chest, only one patient (8 per cent) failed to show the typi- 
eal variety of lung x-ray findings such as enlarged perihilar nodes, peribronchial 
fibrosis and thickening, soft or streaky infiltration of mid-lung fields, or a diffuse 
mottled process simulating miliary tuberculosis. This one exception showed 
simply several areas of calcification at the hila. Of the eleven patients with 
chest findings, one is known to have gone on to develop pulmonary tuberculosis 
with additional involvement of the lumbar spine. 

Suggestive or actual bone lesions were picked up in 50 per cent of the chil- 
dren. These lesions were either spotty decalcification or well-cireumscribed, 
punched-out cysts in the small bones of the hands and feet. One of these pa- 
tients also had some lesions in the tibia. Another patient had a punched-out 
cyst in the left acetabulum. 

Keratitis and iritis were present on admission in 50 per cent of the patients. 
Bilateral involvement was seen in 16 per cent. Three other children gave symp- 
toms referable to the eyes. One child had subcutaneous nodules in the right 
upper lid, and bluish flat lesions on the selerae. Another complained of con- 
junetivitis and enlarged lacrimal glands. A third child had simply puffy upper 
lids with slight ptosis. 

Parotitis was present in only one case, or 8 per cent. The spleen was 
palpable in 50 per cent of the eases and the liver, in 25 per cent. No heart 
or central nervous system lesions were detected in this series. 

Laboratory findings were of considerable aid in supporting the diagnosis 
in over 80 per cent of the.cases. Weltmann bands were determined on seven 
patients and ranged from 5 to 8. Serologic tests for syphilis were uniformly 
negative in all eases. Agglutinations for brucellosis and typhoid were nega- 
tive in the four patients on whom these tests were run. Repeated sputum 
examinations and gastric analyses for acid-fast organisms also failed to reveal 
anything of significance. Tubereulin skin tests were negative down to dilutions 
of 1:100. Two of the patients who remained hospitalized for a very short time 
failed to reeeive skin tests. Eosinophilia ranged from 0 per cent in three chil- 
dren to as high as 13 per cent. Of those with eosinophilia, the average was 6 
per cent. Corrected sedimentation rates ranged from 6 to 38 mm. per hour 
with an average reading of 23 mm. 
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Blood chemistry revealed total proteins ranging from 6.6 to 9 mg. per cent 
with a rather even distribution. The globulin fraction was uniformly elevated, 
averaging 4.3 mg. per cent in ten cases. 

Treatment in the majority of these children consisted of nothing more than 
limiting their activity and placing them on a high caloric, high vitamin diet with 
supplementary cod liver oil and ascorbie acid. 

X-ray therapy over the cervical nodes was tried in one ease, but there has 
been no follow-up as yet. 

The patients with eye involvement were for the most part given 44 to % 
per cent atropine eye drops three times a day and zine and borie acid eyewashes 
with compresses if needed. 


CONCLUSIONS 

1. Boeck’s sarcoid in children has been seen in twelve out of 5,164 admis- 
sions on the pediatric service of Duke Hospital in the past six years, or an inei- 
dence of 0.23 per cent. 

2. In children, Negro males are most commonly afflicted. 

3. Quite typical chest findings are seen in nearly every case—92 per cent in 
this series. 

4. Lymphadenopathy appears to be uniformly present to a greater or lesser 
degree. 

5. Skin lesions may or may not be present; they were absent in 42 per cent 
in this series. 

6. Pulmonary tuberculosis is a serious complication in about 10 per cent of 
‘ases with chest findings. 

7. Bone eysts or spotty decalcification is suggestive confirmatory evidence 
in about 50 per cent of cases. 

8. Keratitis and iritis, which, in the literature, were reported as being rare 
in children, were seen in 50 per cent of eases. 

9. Uveoparotid syndrome may be quite rare in children under 15 years, 
there being none in this series. 

10. A five-year follow-up on this series of patients indicates that sarcoidosis 


may run an entirely benign course except for residual lesions of the cornea 
and/or uveal tract in those patients originally afflicted with ocular disease. 
11. There are no known fatalities among this series of twelve children. 
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FURTHER OBSERVATIONS CONCERNING HYPOFUNCTION OF THE 
ADRENALS DURING EARLY LIFE 


**SALT AND WATER’’ HoRMONE DEFICIENCY 


JosePH C. JAuDON, M.D. 
Sr. Louts, Mo. 


N A recent publication,’ a theory of physiologic hypofunction of the adrenal 

glands during early life was presented. The possibility that latent hypo- 
adrenalism of a temporary nature may present clinical manifestations during 
early infancy has been long entertained but has lacked a demonstration sut- 
ficiently convincing to be accepted. 

Only a few publications were found which describe the use of adrenal hor- 
mones during early infaney.** In these reports the adrenal hormones were 
used empirically. 

With the exception of four cases of macrogenitosomia,®"™* patients with 
Addison’s disease,’* a few reports of adrenal tumors, and eases of Waterhouse- 
Friderichsen syndrome, there have been, to my knowledge, no cases of adrenal 
insufficiency during infancy which have been definitely proved. 

The purpose of this paper is threefold: 


1. To re-emphasize the necessity for the pediatrician to acquaint himself 
with the life-sustaining functions of the adrenal glands; and to think of the 
possibility of temporary hypofunction of these glands when dealing with 
infants during early life who present symptoms of protracted gastrointestinal 
disturbances, who fail to gain weight, whe have an unexplained tendency to 
dehydration, and who respond unsatisfactorily to the aecepted therapeutic 


measures. 

2. To present eases which I think demonstrate adequate proof of the exist- 
ence of a fractional and transitory disturbance in adrenal function. 

3. To describe a syndrome which is characteristic of this deficiency. 

The patients described in the following case reports present symptoms of 
vomiting, failure to gain weight, and periods of unexplained dehydration ac- 
companied by changes in the blood chemistry that are commonly associated with 
adrenal insufficiency. Each patient has had one or more hospitalizations, which 
clearly revealed the need of adrenal hormone therapy. A brief summary pre- 
cedes the detailed report of each case. 


CASE REPORTS 


Case 1.—G. T., a white male infant, aged 3 weeks, was admitted to St. Louis 
Children’s Hospital May 3, 1945, because of anorexia and persistent loss of 
weight. Frequent administration of parenteral fluids was required to main- 


From the Department of Pediatrics, Washington University School of Medicine, and the 
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tain hydration. After three weeks of hospital care the weight was the same 
as on entry. Immediately following the institution of D.C.A.* therapy, there 
was a steady weight gain and no further need of parenteral fluids. The addi- 
tion of extra electrolyte to the formula resulted in a still more rapid gain in 
weight. Administration of A.C.E.+ produced a similar response. For one 
month the patient did well with only the addition of 3 Gm. of table salt to the 
formula. He was again seen at 4 months of age, because of vomiting, refusal 
of food and rapid loss of weight. As on the previous hospital admission, serum 
carbon-dioxide combining power and sodium chloride were moderately reduced 
and the nonprotein nitrogen elevated. The serum sodium was low and the 


potassium increased. The addition of extra salt to the formula at this time 


TaBLE I. FOLLOW-up or CasE 1 
AGE '-iODdC.A. Nacl WEIGHT 
DATE (MO.) (MG.) (GM.) (GM.) REMARKS 


1945 6 5.0 daily 3.0 4,760 Discharged from hospital. General con 
10/10 dition good. 


11/14 5.0 daily 3.0 7,020 Phys. exam. neg. except ‘‘soapy tissue.’’ 
Ht. 66.9 em., teeth 0/2. B.P. 100/60. 
S.NaCl. 112 mM/L. Na. 143 meq./L. K. 
7.0 meq. /L. Advice: 5.0 mg. D.C.A. ev- 
ery other day. 


5.0 every 3. Phys. exam. neg. Ht. 69 em. Crawling. 
other day No edema. B.P. 98 /62. Advice: discon- 
tinue D.C.A. (4 unsuccessful attempts.) 


i4 3.0 daily 2.0 10,560 Phys. exam. neg. Walking 1 mo. Teeth 
(Three attempts to discontinue D.C.A.) 3/2. B.P. 96/60. No edema. ‘‘Soapy 
skin.’’ Further reduction D.C.A. results 
in constipation, irritability, anorexia, 

need to relearn, 


3.0 daily 2.0 12,500 *hys. exam. neg. Ht. 85 em. Teeth 6/6. 
B.P. 120/60 (erying). Co, 52 vols. %. 
N.P.N. 27 mg. %, S. NaCl. 102 mM/L. 

HOSPITAL S. glucose 90 mg. % LV. pyelograms 
neg. Advice: discontinue D.C.A. Sub- 
ling. Cortate 2.0 mg. t.i.d.—reduce if 
possible. A.C.E. 5 ¢.c. weekly. 


1947 23 2.0 sub- 3. Phys. exam. neg. ‘‘Soapy skin.’’ B.P. 
3/26 ling. 3x 110/70. No edema. Talking. Advice: 2.0 
day mg. subling. Cortate every other day. 

2.5 ¢c.c. A.C.E. weekly. 


6/25 2.0 sub 3. 14,400 Doing well. Advice: 2.0 mg. subling. 
ling. Cortate every 3 days. 2.5 e., A.C.E. 
every weekly. 
other day 

8/26 2.0 sub- 3. 14,880 Phys. exam. neg. Ht. 93 em. ‘‘Soapy 
ling. tissue.’’ B.P. 102/60. Advice: 2.5 c.c. 
every A.C.E. every other week. Discontinue 
three subling. Cortate if possible. 
days 


None None 15,840 Has been well since. ‘‘Soapy  skin’’ 
gradually disappeared. 


*Desoxycorticosterone acetate, ““Doca.” 

tAdrenal Cortex Extract, or whole beef extract. Each cubic centimeter is obtained from 
not less than 40 Gm. of adrenal gland and contains not less than 50 dog units or 2.5 rat units. 
This extract is water soluble. It was supplied by The Upjohn Company, Kalamazoo, Mich. 
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was of no real benefit; however after D.C.A. was started there was an imme- 
diate increase in food intake, a steady gain in weight, and a gradual return 
of the blood chemistry to normal. 

Numerous attempts were made to discontinue the adrenal steroid and reduce 
the salt intake, but this invariably resulted in constipation, irritability, listless- 
ness, refusal of food, and loss of weight. When properly regulated, the child 
appeared perfectly normal, with the exception of a soft, soapy texture of 
the skin and subeutaneous tissues, which was evident from the age of 7 months. 
The blood pressure remained normal, and there was no evidence of edema at 
any time during the course of D.C.A. and salt therapy. The total steroids 
excreted in the urine in twenty-four hours were below 1.0 mg. 


At 18 months of age, the intramuscular injections of desoxycorticosterone 
acetate were discontinued and sublingual steroid Cortate* substituted. A.C.E. 
was injected at weekly intervals because it was thought at that time that 
the possibility of atrophy of the adrenal glands was most likely. It was 
possible, however, to reduce gradually the sublingual D.C.A. and A.C.E., and 
at 29 months of age to discontinue the hormones and extra salt. Although it 
has been many months since hormone therapy was discontinued, the child has 


remained well and his general physical and mental growth are normal for his 
age. The skin and subeutaneous tissues have gradually lost their soft, soapy 
texture. 


DETAILED CASE REPORT 


G. T. was born April 12, 1945. The birth weight was 3,330 Gm. He was full term, 
delivery was normal, and there was spontaneous cry and. respiration. The family history 
revealed no evidence of endocrine disorders. The parents are large and healthy. Two male 
siblings have been normal and healthy. 

Because of a steady loss of weight and tendency to regurgitate since birth, he was 
admitted to St. Louis Children’s Hospital on May 3, 1945. The patient was thin, mal- 
nourished, and moderately dehydrated, but was active and had a good ery. The weight was 
2,650 Gm. or 680 Gm. under birth weight. The skin was clear. There was a hypospadias 
associated with undescended testes. Laboratory data: Hemoglobin 17.7 Gm.; white blood count 
15,500, stabs 6, segmentals 48, lymphocytes 42, monocytes 4. Wassermann and tuberculin tests 
were negative. The urine contained numerous pus cells. The carbon-dioxide combining power 
was 40 volumes per cent and the nonprotein nitrogen 49 mg. per cent. The provisional 
diagnoses were: pyuria, malnutrition, and feeding problem. Following reports that Bacillus 
coli and staphylococci were cultured from the urine, penicillin and sulfadiazine therapy was 
begun. Five days later the urine was clear and sterile. Despite an intake of approximately 
150 c.e. per kilogram per day of the usual evaporated milk and Karo formula, the child 
continued to lose weight, and on May §8, five days after admission, the weight was 2,550 
Gm. Parenteral fluids in the form of equal parts of 10 per cent glucose and lactate Ringer’s 
were necessary in the amounts of 100 to 200 c.c. per kilogram per day, to prevent clinical 
evidence of dehydration. On May 11, eight days after entry, the weight had increased to 
2.670 Gm., the carbon-dioxide combining power was 41 volumes per cent, and the nonprotein 
nitrogen 35 mg. per cent. On May 16 fluid administration was discontinued, and during 
the next five days the weight dropped to 2,450 Gm. even though the intake of formula 
averaged around 150 ¢.c. per kilogram per day. Up to this time, there had been a minimal 


*Each cubic centimeter contains 10 mg. desoxycorticosterone acetate in a solution of 
propylene glycol containing 20 per cent dehydrated alcohol, U.S.P. Supplied by the Schering 


Corporation, Bloomfield, N. J 
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amount of regurgitation of food, and no diarrhea. For the next two weeks, the weight re- 
mained around 2,600 Gm., little influenced by the increased intake of formula to 200 c.c. 
per kilogram per day and the frequent administration of parenteral fluids. During this 
period there was more regurgitation. Three weeks after admission to the hospital, the carbon- 
dioxide combining power had gradually risen to 57 volumes per cent, the nonprotein nitrogen 
was 59 mg. per cent, serum sodium chlorides 86 mM per liter, and true serum glucose 76 mg. 
per cent. 

On June 1, 1945, after one month of hospitalization and no appreciable improvement, 
daily injections of 1.0 mg. of D.C.A. were begun. For the next five days there was a 
gradual weight gain to 2,700 Gm., and parenteral fluids were no longer required. Because of 
the slow gain in weight about 15 per cent of the formula was made up with Ringer’s solution. 
Seven days later the weight was 2,850 Gm., a gain of 150 Gm. without subcutaneous fluid 
therapy. The formula intake remained around 200 e¢.c. per kilogram per day during this 
period, the tendency to regurgitate entirely disappeared, and the baby appeared more con- 
tented. On June 12 the D.C.A. was discontinued, but the Ringer’s solution was left in 
the formula. There was a temporary weight loss and then a gradual gain to 2,920 Gm. six 
days later. Following this the weight decreased and again there was need for parenteral 
fluid therapy. On June 20, A.C.E. was begun, and four days later the weight had increased 
to 3,000 Gm. There was only a temporary weight loss following the withdrawal of Adrenal 
Cortex Extract. On July 3, after two months of hospitalization, the patient was 
discharged weighing 3,090 Gm. The mother was instructed to put 3.0 Gm. of table salt in the 
formula. 

He was again seen at four months of age. The weight was 4,800 Gm., blood pressure 
96/60, serum sodium chlorides 97.5 mM. per liter, nonprotein nitrogen 37.0 mg. per cent, and 
fasting glucose 100 mg. per cent. He had done quite well on just the addition of salt to 
the formula. On Aug. 17, 1945 he was again admitted to the hospital because of anorexia, 
irritability, and vomiting. The baby was listless, appeared nauseated, and the skin was a 


dirty gray color. The weight was 4550 Gm. There was no evidence of infection. The urine was 


9 


clear. Hemoglobin was 11.3 Gm.; white blood count 11,500; eosinophiles 3, stabs 2, seg- 
mentals 25, lymphocytes 68, monocytes 2. Since there was little evidence of dehydration he 
was placed on the usual stock formula plus 3.0 Gm. sodium chloride and observed. Four 
days later the weight was 4,280 Gm., a loss of 270 Gm. He became dehydrated, refused 
most of the formula, and the dirty gray color was more pronounced. The carbon-dioxide 
combining power was 43 volumes per cent, nonprotein nitrogen 36 Mg. per cent, serum 
sodium chlorides 88.6 mM per liter, and fasting serum glucose 78 mg. per cent. The salt 
was removed from the formula. During the next few days large amounts of parenteral 
fluids were required (see Fig. 1B). The intake of food gradually increased, and by August 
29 the weight was 4,750 Gm. Parenteral fluid therapy was then discontinued, and during the 
next four days there was a loss of 470 Gm. despite the intake of 100 to 150 ¢.c. of formula 
per kilogram per day. During this period regurgitation and occasional vomiting recurred. 
The child then became very difficult to feed. On September 4, intramuscular injections of 
D.C.A. were started, and 3.0 Gm. of table salt were added to the formula. On September 
5 the serum sodium chloride was 98.4 mM per liter, serum sodium 130 meq. per liter, and 
serum potassium 8.7 meq. per liter. The weight was 4,330 Gm. before therapy. For the 
next five days 1.0 mg. D.C.A. was administered daily, and the weight increased to 4,550 Gm., 
a gain of 220 Gm. in five days. The infant was more active, ate better, and regurgitation 
disappeared. For the next few days despite the injections of 1.0 mg. D.C.A. daily, there 
was a persistent weight loss; the child remained active, looked well, and did not regurgitate, 
but the appetite was poor. D.C.A. was increased to 2.0 mg. daily, resulting in a rapid 
return of appetite and weight. On September 8 the hemoglobin was 10.8 Gm.; white blood 
count 8,350; eosinophiles 4, stabs 9, segmentals 28, lymphocytes 55, monocytes 4. For the 
next two weeks the patient was quite well, there was no need of parenteral fluid therapy, 
and the food intake varied from 120 to 210 c.c. per kilogram per day. D.C.A. was discon- 
tinued for three days. Immediately there was a decrease in appetite and a weight loss 
of 220 Gm. even though the salt intake remained constant. Individual urine specimens re- 
vealed large amounts of chlorides. . On September 27, while the child was receiving salt and 
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D.C.A., the serum sodium chloride was 105.9 mM per liter, serum sodium 131 meq. per 
liter, serum potassium 10.2 meq. per liter (slight hemolysis of the red blood cells). The twenty- 
four hour total steroid content of the urine was below 1.0 mg. per cent, according to Dr. 
Willard Allen.* On October 2, a gradual tendency to lose weight was evident, and the 
D.C.A., the serum sodium chloride was 105.9 mM per liter, serum sodium 131 meq. per 
m October 10, at 6 months of age. The mother was instructed to continue the daily injec- 
tions of 5.0 mg. D.C.A. and add 3.0 of table salt to the formula. 

He was again seen on Noy. 14, 1945, at 7 months of age. He had progressed normally, 
could sit erect, had two teeth, was eating well, and had gained to 7,020 Gm. The height 
was 66.8 em. The ‘‘dirty’’ color of the skin had disappeared. The skin and subcutaneous 
tissues presented a slightly thickened and soapy feel. During the month interval the dose 
of D.C.A. and salt had remained unchanged. The serum sodium chloride was 112 mM. per 
liter, serum sodium 143 meq. per liter, and serum potassium 7.0 meq. per liter. The mother 
was advised to give 5.0 mg. D.C.A. every other day and continue 3.0 gm. table salt in’ the 
milk. 

On Jan. 3, 1946, at 9 months of age, the child looked fine, was pulling up, had a 
good appetite and color, and in every respect appeared normal. There was no evidence of 
edema, the blood pressure was 100/60, the height was 68.7 em., and the weight 8,370 Gm. 
A diligent attempt was again made to discontinue the D.C.A. because at this time I was 
definitely worried about the possibility of producing atrophy of the adrenal glands. For 
the next five months the mother tried repeatedly to discontinue the injections. It was found 
that the steroid could be reduced to 3.0 mg. daily, but when a further reduction of the 
dose was attempted, the child became irritable, gradually lost appetite, was constipated, and 
had difficulty in remembering. On June 6, 1946, at 14 months of age, he was seen run- 
ning around, had four teeth and appeared normal. The weight was 10,560 Gm., the height 
77.5 em. There was no evidence of edema; bleod pressure was 96/58; the heart was normal. 
The salt was reduced to 2.0 Gm. per day. During the next four months three concerted 
attempts were made to discontinue D.C.A.; however the dose could be lowered only to 2.0 
mg. and the salt to 2.0 Gm. 

On Oct. 16, 1946, at 18 months of age, he was admitted to the hospital for regulation 
on sublingual D.C.A., thus eliminating the need for daily intramuscular injections. At this 
time he once more appeared perfectly normal, with the exception of a slightly thickened, 
soapylike texture of the skin. There were ten well-developed teeth, the height was 85 
em., weight 12,500 Gm., blood pressure 120/70 (while erying), no edema. The carbon 
dioxide combining power was 52 volumes per cent, nonprotein nitrogen 27 mg. per cent, serum 
sodium chloride 102.3 mM per liter, and fasting serum glucose 90 mg. per cent. The hemo 
globin was 12.8 Gm.; white blood count 15,000; stabs 3, segmentals 45, lymphocytes 50, mono- 


eytes 2. Intravenous pyelograms were normal. He was discharged a few days later on 


was instructed to make every effort to reduce this dose gradually and if possible to elim- 
inate it entirely. In addition, he was to receive 5.0 ¢.c, Adrenal Cortex Extract weekly and 
the salt to be removed from the milk, if possible. For the next five months the child had 
many respiratory infections associated with otitis media and cough, for which sulfadiazine 
was prescribed. By March 26, 1947, at 2 years of age, it was possible to decrease the 
sublingual dose of D.C.A. to 2.0 mg. every other day, but the salt remained the same. The 
weight was 13,560 Gm., height 87.5 em., blood pressure 100/70, appearance and activity 


2.0 mg. Cortate sublingually three times daily, plus 2.0 Gm, sodium chloride. The mother 


normal. 

He was again seen on June 25, 1947, at 26 months of age. He was talking, weighed 
14,400 Gm., and looked normal. Sublingual D.C.A. had been decreased to 2.0 mg. every 
three days and the A.C.E. to 2.5 ¢.c. weekly. Two months later the height was 93.7 em. 
and weight 14,880 Gm. There was no desire for extra salt, nor was it given, but the mother 
thought it was necessary to continue sublingual Cortate 2.0 mg. every three days. The 
blood pressure was 102/60. 

On Sept. 4, 1947 it was possible to discontinue the sublingual D.C.A. and A.C.E. He 
continued to have a fair number of respiratory infections, but handled them more like the 


*Professor of Obstetrics and Gynecology, Washington. University School of Medicine. 
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normal child. Recently he had an intestinal upset with vomiting and diarrhea, such as 
was prevalent in the family and neighborhood. He recovered promptly, without the need 
of hormone or salt therapy. At no time during the course was the blood sugar abnormally 
low, nor were there symptoms suggestive of hypoglycemia. Hé was last seen in February, 
1948. The skin and subcutaneous tissue had lost the soapy, thick feel. Outside of 
the hypospadias and undescended testes, the child is normal in every respect. 


Case 2.—D.U., a white, full-term male infant, was apparently normal at 
birth. Because of frequent vomiting and the appearance of gastric waves, a 


diagnosis of pyloric stenosis was made and operation was performed at 14 days 
of age. No definite pyloric tumor was found. He was admitted to St. Louis 
Children’s Hospital at 16 days of age because of persistent vomiting. The 


patient was alert, moderately dehydrated, very irritable, and appeared nau- 
seated. The genitals were normal. The serum carbon-dioxide combining power 
was moderately reduced. Large amounts of parenteral fluids were required to 
maintain hydration. Despite the frequent appearance of intestinal patterns 
and oceasional gastrie waves, investigation of the gastrointestinal tract revealed 
no evidence of obstruction. Thickened feedings, gavage, and changes of 
formula produced no substantial results. After one month of hospitalization 
he was discharged with the diagnosis of ‘‘feeding problem.** A few days later 
he was readmitted in a state of collapse. Daily parenteral fluids were again 
required to prevent clinical signs of dehydration. The infant continued to 
vomit at frequent intervals. After two months of hospitalization with no ap- 
parent improvement, the possibility of low adrenal function was considered. 
The carbon-dioxide combining power was low, nonprotein nitrogen elevated, 
and serum sodium chloride reduced. Large amounts of chlorides were found 
in the urine, even during periods of dehydration. After regulation on extra 
salt and D.C.A. there was immediate improvement and no need for parenteral 
fluids (see Fig, 24). Attempt at regulation on sublingual Cortate was un- 
suecessful. The patient remained well on this therapy, gained weight, and 
did not vomit. At 6 months of age the intramuscular D.C.A was gradually 
discontinued and sublingual D.C.A. substituted (see Fig. 2B). 

He got along well for one month until the onset of otitis media, which was 
followed by vomiting, irritability, anorexia, constipation, and the need for re- 
hospitalization. He was again found in mild acidosis and a moderate degree 
of collapse. The serum sodium chloride and serum sodium were reduced, the 
nonprotein nitrogen and serum potassium elevated, and the blood sugar was 
normal. It was necessary to resume daily intramuscular injections of D.C.A. 
It was not until 11 months of age that it was possible to reduce appreciably the 
D.C.A., and at 13 months of age there was no further need for hormone or 
salt therapy. ‘Since discontinuing adrenal therapy, the patient has had two 
severe illnesses, one associated with vomiting, but he has recovered promptly 
on his own. 


DETAILED CASE REPORT 


D. U. was born on June 13, 1946; the birth weight was 3,770 Gm. He was the first 
child, delivery was normal, and cry and respiration were spontaneous. After the first few 
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days of life he began to spit up breast milk immediately after feeding. From the fifth 
day on he vomited almost every feeding, and at times the vomiting was projectile. On 
June 21 a barium meal revealed delay in emptying time; a large amount of the barium 
was still in the stomach after six hours. Gastric waves were occasionally noted and at 14 
days of age he was operated on for pyloric stenosis but nothing definite was found. He 
continued to vomit following operation and was therefore admitted to St. Louis Children’s 
Hospital on June 29, 1946. Physical examination revealed a moderately dehydrated but 
alert infant. Because he was thought to be in alkalosis, the carbon-dioxide combining power 
was determined and found to be 48 volumes per cent. A small stitch abscess was found 
near the operative wound. For the next couple of weeks he required between 150 and 200 


TABLE II. FOLLOW-UP or CASE 2 


AGE D.C.A. 


-)  Nacl | WEIGHT | 





(mo.) | (MG.) | (GM.) | (GM.) | ew REMARKS —__ 
53 2.0 daily 2.0 4,360 Discharged from hospital, condition good. 





6 2.0 daily 2.0 5,160 Phys. exam. neg. No vomiting. B.P. 
. oo P 5 - 5S 
90/50. Advice: Continue same therapy. 
2.0 daily Discontinue I. M. D.C.A., substitute sub- 
ling. D.C.A, 1.5 mg. t.i.d. 
1.5 sub- 2. 6,930 Phys. exam. neg. Doing well. No vomit- 
ling. ing. 
t.i.d. 
1.5 sub- 6,420 C.C. constipation, anorexia, irritable, vom- 
ling. iting. Phys. exam: T. 38.2° C. Rt. O.M. 
t.i.d. Dehydrated, gray, near collapse. CO, 26 
vol. %, N.P.N. 37 mg. %. S. NaCl 98 
mM/L., 8. glucose 70 mg. %. BR 10 e.c. 
HOSPITAL A.C.E. + 5% glucose in normal saline 
sol. I.V. 2.0 mg. D.C.A. + 2.0 Gm. NaCl. 
daily. 1/27/47—S. Na. 127 meq./L. K. 
5.3 meq./L. 
2.0 daily 6,500 Discharged. Condition good. 
1.0 daily 6,960 Phys. exam. neg. No vomiting. B.P. 
y 94/50. 
0.5 daily 8,220 Phys. exam. neg. Ht. 65 cm. (parents 
: small). B.P. 104/60. No edema. Ad- 
vice: 0.25 mg. D.C.A. daily and discon- 
tinue in 2 wk. 
None 2. 8,790 Phys. exam. neg. 10 days iater irritable, 
anorexic, vomited. Wt. 8,200 Gm. 
2.0 3. 7,740 Phys. exam.: gray, dehydrated, mild col- 
lapse. B.P. 65/50. Rt. O.M. 8S. Na. 
128 meq./L. K. 5.2 meq./L. CO, 47 vol. 
HOSPITA %, N.P.N. 42 mg. % B A.C.E., glu- 
cose and normal saline sol. I.V., 2.0 mg. 
D.C.A. + 3.0 Gm. NaCl. daily. 
2.0 daily 3. 8,040 Discharged. 
0.5 daily 9,300 Phys. exam. neg. Ht. 68 cm. Excellent 
. health. ‘‘Soapy tissue.’’ Advice: grad- 
ually reduce D.C.A. 
0.5 every 9,870 Phys. exam. normal. Ht. 70.5 em. Walk- 
other day ing. B.P. 96/54. Advice: 0.5 mg. 
D.C.A, every 3 days, then discontinue. 
7/20 : None 2.0 10,200 Phys. exam. neg. Ht. 72.5 cm. B.P. 
100/60. No complaints. 
10/24 q None None 10,800 Normal. Ht. 75 em. No NaCl. for 2 wk. 
S. NaCl. 102 mM/L. CO, 56 vol. %. 
S. glucose 74 mg. %. Normal since. 
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e.c. of parenteral fluids per kilogram per day to maintain hydration. He was a very ré 
luctant feeder, needed encouragement, and frequently regurgitated the formula immediately 
after taking. Gavage and then thickened feedings were tried, with only temporary improve 
ment. One day he was found to be ashen gray, in a state of mild collapse, but he re 
sponded fairly well to intravenous and subeutaneous fluids. Barium meal revealed nothing 
except a moderately slow emptying time of the stomach. Eventually he was able to get 
along without parenteral fluids. By July 24 he was much better, despite the persistent 
tendency to regurgitate. He was discharged on July 28, one month after admission, weigh 
ing 3,400 Gm., a gain of only 220 Gm. Twenty-four hours after discharge, following « 
short period of constant vomiting, he was readmitted in a state of collapse. The vomitus 
did not contain bile, and the stools were normal. There was no evidence of infection. The 
weight was 3,120 Gm. He was dehydrated but mentally alert. Intravenous glucose and sub 
cutaneous fluids consisting of equal parts of 10 per cent glucose in lactate Ringer's solution 
were given for the next few days, in amounts varying from 100 to 150 ¢.c. per kilo, Vomiting 
continued, and on August 6 the weight had dropped to 2,890 Gm. The nonprotein nitrogen 
was 65 mg. per cent. Low adrenal function was not seriously considered at this time. From 
August 6 to August 18, despite formula intake of 150 to 200 ¢.c. per kilogram and frequent 
injections of parenteral fluids, the weight had increased to only 3,100 Gm. On August 18 
he was again found in a state of collapse and dehydrated, and the subcutaneous fluids which 
had been given a few hours previously were not absorbed. The carbon-dioxide combining 
power was 43 volumes per cent. Plasma was administered intravenously for the next few 
days, in an effort to restore the blood volume. From August 22 to September 6 the weight 
remained around 3,250 Gm. despite good formula intake and the giving of parenteral fluids. 
On August 30, carbon-dioxide combining power was 42 volumes per cent, serum sodium 
chloride 97.8 mM per liter, nonprotein nitrogen 48 mg. per cent, and the serum glucose 
100 mg. per cent. The urine was loaded with chlorides. On September 9, 1.0 mg. of D.C.A. 
was given intramuscularly and three days later increased to 2.0 mg. daily. For the following 
nine days there was less tendency to regurgitate, and parenteral fluid therapy was required 
only once. Although the formula intake remained around 150 to 200 ¢.c. per kilo, the weight 
liad increased only 100 Gm. On September 19, 2.0 Gm. table salt were added to the formula. 
In six days the weight increased 390 Gm. On September 23, the carbon-dioxide combining 
power was 40 volumes per cent, serum sodium chloride 106 mM per liter, nonprotein nitrogen 
38 mg. per cent, and serum glucose 129 mg. per cent. The D.C.A. was decreased to 1.5 mg. 
and salt to 1.0 Gm. This was followed by a gradual weight loss of 200 Gm. It was 
found that 3.0 Gm. salt and 2.0 to 2.5 mg. of D.C.A. were necessary to keep the patient 
from losing weight without the administration of fluids. During this entire period there was 
still some regurgitation, but it was not as pronounced and had improved remarkably since 
the institution of hormone therapy. The possibility of a partial high intestinal obstruction 
was still entertained. On October 8, D.C.A. was discontinued, and the weight immediately 
dropped to 3,380 Gm. Lipo-Adrenal Cortex* was injected intramuscularly, 0.5 ¢.c. daily 
for the next five days. After the second day the patient was found in impending shock; 
the carbon-dioxide combining power was 40 volumes per cent, nonprotein nitrogen 85 mg. 
per cent, serum glucose 92 mg. per cent. The blood pressure was 70/50. In addition to the 
Lipo-Adrenal Cortex, 2.0 mg. of sublingual Cortate was begun, and by October 13 the weight 
had inereased 180 Gm. The pork extract was discontinued and the patient left on 3.0 mg. 
D.C.A, sublingually. On October 15 he was much better; the weight was 3,700 Gm., food 
intake had increased to around 180 c.c. per kilogram, and for five days there had been no 
need of parenteral fluids. From this time on there was a general improvement and a grad 
ual weight gain to 4,100 Gm. by October 28. He began to spit out the sublingual D.C.A., 
and the tissue beneath the tongue and pharynx became inflamed. This redness did not dis 
appear until the sublingual Cortate was discontinued on November 8. The weight gradually 


*Lipo-Adrenal Cortex, or pork extract. Each cubic centimeter contains 40 R. U. Each 
cubic centimeter is equivalent to 2 mg. of 11-hydroxy-17-dehydrocorticosterone or 4 mg. of 
corticosterone. This extract is put up in oil. It was supplied by the Upjohn Company, Kala- 
mazoo, Mich. 
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decreased and regurgitation was accelerated during the period when the steroid was spit out. 
On November 8, 2.0 mg. intramuscular D.C.A. were begun. Two grams of salt were still in 
the formula. There was a consistent weight gain and obvious general improvement from 
this time on. On November 23, five days iater, the weight had increased to 4,400 Gm., the 
carbon-dioxide combining power was 53 volumes per cent, serum sodium chloride 102 mM per 
liter, nonprotein nitrogen 24 mg. per cent. The blood pressure was 90/50. The patient 
was discharged on November 23, at 5 months of age. He was given the usual evaporated 
milk formula for age, large amounts of vitamins, including 100 mg. vitamin C daily, plus 
small amounts of cereals, vegetables, and fruits. The mother was instructed to put 2.0 Gm. 
of table salt in the formula and give 2.0 mg. D.C.A. intramuscularly per day. By December 
6 the weight was 5,100 Gm. The child had been perfectly well, and there was no further 
regurgitation. On December 31 the intramuscular D.C.A. was discontinued, and sub- 
lingual D.C.A., 1.5 mg. three times per day, was started. 

He was seen again on Jan. 13, 1947 and was doing fine. The weight was 6,930 Gm. 
The sublingual D.C.A. was reduced to 1.5 mg. twice daily. Ten days later he was irritable, 
began to cut down on food, became constipated, and then vomited. He was admitted to the 
hospital, where it was found he had an upper respiratory infection and acute otitis media. 
His color was gray. The carbon-dioxide combining power was 35 volumes per cent, and 
nonprotein nitrogen 37 mg. per cent. The blood pressure was 88/50. A diligent effort was 
made for regulation without the use of D.C.A., but this nearly led to collapse. On January 
28 the carbon-dioxide combining power dropped to 26 volumes per cent, and the patient re 
sumed the tendency to vomit. There was no diarrhea. The ear infection rapidly cleared 
with penicillin and sulfadiazine. During the period of collapse the blood sugar was 70 mg. 
per cent, and the urine was alkaline and loaded with chlorides. He was given 5.0 c.c. of 
Adrenal Cortex Extract intravenously in equal parts of 10 per cent glucose and normal saline 
solution. Intramuscular D.C.A. was again started. On January 27 before intramuscular 
D.C.A. was resumed, the serum sodium was 127 meq. per liter, serum potassium 5.5 meq. 
per liter. He was discharged from the hospital on January 31, weighing 6,500 Gm. with 
instructions to continue 2.0 mg. D.C.A. and 2.0 Gm. salt. On February 13, at 8 months of 
age, the weight was 6,900 Gm. and he looked perfectly normal, was pink, active, and 
cheerful. The growth and development were normal for age, with the exception of length, 
which was only 65 em. There was no edema. D.C.A. was reduced to 1.0 mg. per day, 
and the salt was kept the same. At 9 months of age the weight had increased to 8,220 
Gm., the blood pressure was 90/60, and D.C.A. had gradually been decreased to 0.5 mg. 
The child was pulling up, quite active, and appeared normal in all respects. One week later 
the D.C.A. had been decreased to 0.25 mg. daily. On April 1 the weight was 8,790 Gm. 
The D.C.A. was discontinued, and the salt was increased to 3.0 Gm. daily. Nine days later 
the child became irritable, cut down on his food, and the weight decreased to 8,200 Gm. He 
was given sublingual cortate, 1.5 mg. three times a day, but continued to go downhill. On 
April 12 he again required hospitalization. The weight on this admission was 7,740 Gm., a 
loss of over 1,000 Gm. in twelve days. There was a return of the dirty gray color and a 
spontaneous drainage of the right ear. Blood pressure was 65/50. Five cubie centimeters of 
adrenal cortex extract in 5 per cent glucose in normal saline were given intravenously. The 
serum sodium was 128 meq. per liter, serum potassium 5.17 meq. per liter, nonprotein nitro 
gen 42 mg. per cent, carbon-dioxide combining power 47 volumes per cent, and serum glucose 
75 mg. per cent. Daily injections of 2.0 mg. D.C.A. were resumed; usual. doses of penicillin 
and sulfadiazine resulted in a rapid clearing of the otitis media. He was discharged on 
April 27, weighing 8,040 Gm. with instructions to his mother to put 3.0 Gm. of salt in the 
formula and continue 2.0 mg. D.C.A. intramuscularly. The child did well at home and by 
May 27, one month later, the dose of D.C.A, could be reduced to 0.5 mg. daily, plus 2.0 
Gm. of salt. The weight at this time was 9,300 Gm., height 68 cm., and blood pressure 
110/70. His general condition was excellent. By June 25 the dose of D.C.A. could. be 
reduced to 0.5 mg. every other day, plus 2.0 Gm. salt. The weight was 9,870 Gm., height 
70 em., and he was normal mentally and physically. By July 20, at 1 
the D.C.A. could be discontinued. 


c 
° 
0 


months of age, 





652 THE JOURNAL OF PEDIATRICS 


When seen again one month later the weight was 10,200 Gm., and the child was walking 
and appeared normal in every respect. Extra salt was no longer required. On October 24 
the weight was 10,800 Gm., height 75 em., blood pressure 100/60, serum sodium chloride 
102 mM per liter, nonprotein nitrogen 24 mg. per cent, carbon-dioxide combining power 56 
volumes per cent, and serum glucose 74 mg. per cent. During the second hospital admission 
urine was collected for total steroid content. Imperceptible amounts were reported by Dr. 


Willard Allen’s laboratory. He recently had an episode of fever associated with otitis media, 
which responded satisfactorily to sulfadiazine. He had an attack of vomiting which was 


thought to be due to a virus infection. The child recovered from both of these episodes 


without the resumption of hormone or salt therapy. 
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Fig. 3.—Graphic record, Case 3. 


: 3—R. R., a full-term, white male infant, was admitted to St. Louis 
Children’s Hospital at 4 months of age. He was apparently normal at birth, 
but shortly thereafter he began to regurgitate, and occasionally there was 
projectile vomiting. He remained in a hospital in Memphis, Tenn., for many 
weeks, but in spite of adequate medical and nursing care there was little im- 
provement. He was alert but emaciated and dehydrated. There was no evi- 
dence of infection. The serum sodium chloride and ecarbon-dioxide combining 
power were moderately lowered, the nonprotein nitrogen elevated, and the 
serum glucose normal. The urine contained chlorides in abundance during 
periods of regurgitation and dehydration. With the usual parenteral fluid 
therapy there was rapid improvement, but when this treatment was discon- 
tinued regurgitation and weight loss resulted. Immediately following the in- 
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stitution of D.C.A. therapy there was a marked improvement in the general 


well-being and less tendency to regurgitation; however, there was no appre- 


ciable weight gain until table salt was added to the formula. The combination 


of adrenal steroid and salt resulted in a prompt and rapid disappearance of 
dehydration and the return of the blood chemistry to normal. The discon- 
tinuanee of D.C.A. and salt resulted in an immediate loss of weight, regurgita- 
tion, and return of the blood chemistry to that seen on admission. A trial on 
Lipo-Adrenal Cortex and sublingual D.C.A. gave only partial relief. There was 
no evidence of hypoglycemia. Although many attempts were made to dis- 
continue the D.C.A. it was impossible to do so until the sixteenth month of 
age. Since this time he has remained in good health and has had no extra 


salt. Urinary steroids were excreted in imperceptible amounts. The mental 


and physical growth have continued to be normal. 





AGE D.C.A, 
DATE (MO.) | ( MG.) 
1946 
11/26 6 3.0 daily 
12/8 3.0 daily 
1947 
1/3 8 2.5 daily 
1/12 1.5 daily 
2/1 9 0.5 every 
other day 
3/38 10 None 
4/1 11 None 
4/28 2.0 daily 
5/3 12 2.0 daily 
7/11 14 1.0 every 
other day 
9/22 16 1.0 every 
three 
: days 
1948 20 None 
1/22 


R. R. was born May 13, 


TABLE IIT. Foiuow-up or CAse 3 


Nacl. WEIGHT 


(GM.) | (GM.) 
3.0 4,750 
2.0 6,030 
2.0 7,410 
2.0 7,860 
2.0 8,400 
0 
0 
2.0 8.800 
2.0 9,300 
20 10,300 
2.0 11,400 

None 12,480 


REMARKS 
Discharged from hosp. Condition good. 
Phys. exam. neg. Good appetite. No 
vomiting. Normal activity. B.P. 104/60. 
No edema. 


Phys exam, neg. 

Phys. exam.: Ht. 68 em. B.P. 106/70. 
No edema. Normal baby. 

Advice: Gradually reduce D.C.A. 


Phys. exam. neg. B.P. 110/70. Advice: 
Discontinue D.C.A. 


Report—off D.C.A. 1 mo. Doing well. 


Report—anorexia, constipation, irritable 
vomits occasionally. Advice: 2.0 mg. 
D.C.A, daily. 


Phys. exam. neg. Ht. 71.5 cm. B.P. 
108/68. No edema. Advice gradually 
reduce D.C.A, 


.» / 


Report—walking with help. Teeth 3./2. 
Normal activity. Advice: Reduce D.C.A. 
Phys. exam. neg. B.P. 100/56. No edema. 
Walking 1 mo. 

Phys. exam. neg. B.P. 90/60. Advice: 
Discontinue D.C.A, and extra salt. Nor 
mal since. 

Report—off steroid and extra salt 4 mo. 
Has remained well. 


DETAILED CASE REPORT 


1946, and admitted to St. Louis Children’s Hospital, Sept. 


11, 1946. He was a first child, delivery was normal, cry and respiration were spontaneous, 


and the birth weight was 3,840 Gm. 


Almost from birth he was little interested in food and 


frequently vomited immediately after taking the bottle. The baby left the hospital at 7 
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days of age, weighing 3,600 Gm. and doing fairly well.. At home the vomiting became 
more severe, at times projectile, and occasionally contained bile. The vomiting occurred 
immediately after feeding. 

The patient was placed on various schedules and eight different formulas, without im 
provement. The stools were normal. Prolonged hospitalization was necessary in Memphis, 
and daily parenteral fluids were required. A gastrointestinal series revealed slow emptying 
time of the stomach. Atropine, thyroid, and thick feedings were tried without benefit. The 
child was discharged from the hospital at 2 months of age, 210 Gm. below birth weight. 
After a couple of days at home the vomiting returned and he was readmitted to the hospital. 
Because of persistent vomiting and pronounced tendency to dehydration, he was brought to 
St. Louis for further study. 

On admission the child was alert, but dehydrated, weak, listless; the skin had a dirty 
gray color, The genitals were normal. No evidence of infection was found. The urine 
was alkaline, clear, and contained small amounts of albumin which rapidly cleared. Tuberculin 
and Kline tests were negative. The carbon-dioxide combining power was 42 volumes per 
cent, serum sedium chloride 86 mM _ per liter, nonprotein nitrogen 56.6 mg. per cent, and 
total proteins 5.88 Gm. He was given 10 per cent glucose in equal parts lactate Ringer’s 
solution subeutaneously. Twenty-four hours later he was in a better state of hydration, 
seemed much improved, took formula well, and quit vomiting. Three days later, despite 
a good intake of formula and the giving of subcutaneous fluids, he again became dehydrated. 
The urine volume was large and had a specific gravity of 1.009, and the chloride test was 
strongly positive. On September 16 intravenous pyelograms were done, and the dye was seen 
n the bladder within thirty minutes. In addition to an approximate 100 e¢.c. of formula 
per kilogram per day, he required from 60 to 180 ¢.c. of parenteral fluids per kilogram per 
day to maintain hydration. Polyuria was mainly responsible for the failure to gain. On 
September 17, 0.5 mg. D.C.A. without added salt was begun. This was gradually increased 
to 2.0 mg. of D.C.A. by September 21. During this period there was a gradual increase in 
food intake, less tendency to regurgitate, and less need for parenteral fluids. (See Fig 3.) 
He still required about 50 ¢.c. of parenteral fluids in addition to approximately 150 c.c. of 
formula per kilogram per twenty-four hours to maintain hydration. 

By September 24 the carbon-dioxide combining power was 51 volumes per cent, and the 
serum sodium chloride 95 mM per liter. The urine volume had decreased from an obvious 
polyuria to approximately 300 ¢.c. per day, and the specifie gravity rose to 1.018. The 
blood pressure was 70/40. On September 25, 2.0 Gm. sodium chloride were added to the 
total twenty-four hour formula. By the time both the salt and D.C.A. were discontinued 
on October 4, the weight had inereased from 3,800 Gm., to 4,380 Gm., without the appearance 
of edema. With the rapid increase in blood volume there was a corresponding fall in the 
hemoglobin and during this period the child was given two blood transfusions. On October 

on 


’, the serum sodium chloride was 110 mM _ per liter, nonprotein nitrogen 27 mg. per cent. 


Immediately after discontinuing both the salt and D.C.A. on October 4, there was a pre- 


cipitous weight los’ of 560 Gm. in three days. This was followed by a gradual reduction 
in the appetite but no regurgitation. On October 7, the earbon-dioxide combining power 
» 45 volumes per cent, the nonprotein nitrogen had risen to 50 mg. per cent, 


had dropped t 
and the serum sodium chloride was 86 mM per liter, the serum glucose 81 nig. per cent, and 
total protein 7.7 Gm, From October 8 to October 16, Lipo-Adrenal extract in the amount of 
0.5 ee. was given intramuseularly daily, and on October 11, in addition, 1.5 mg. Cortate 
sublingually three times daily. Although the patient looked well during this period and 
did not require daily parenteral fluids, there was a gradual weight loss of 300 Gm. On 
October 17 the patient was found in a state of collapse, gray, and semiconscious. Emergency 
therapy consisted of 5.0 ec. Adrenal Cortex Extract in 5 per cent glucose in normal saline, 
intravenously, 20 c.c. per kilogram. This effected an immediate beneficial response. During 
the period of impending collapse, the carbon-dioxide combining power was 28 volumes per 
cent, serum true glucose 84 mg. per cent, nonprotein nitrogen 68 mg. per cent, and the serum 
sodium chloride 88 mM per liter. On October 18, 2.0 Gm. salt and 2.0 mg. D.C.A, intra- 
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muscularly were resumed. There was an immediate improvement. The following day the 
carbon-dioxide combining power was 52 volumes per cent, nonprotein nitrogen 50 mg. per cent, 
serum sodium chloride 91 mM per liter. The weight gradually rose from 3,650 Gm. on 
October 17 to 4,450 Gm. on October 27, a gain of 800 Gm. in ten days. There was no 
evidence of edema. During the period of rapid gain the hemoglobin dropped from 12.0 to 
8.5 Gm. From October 17 for a period of one week there was a gradual weight loss, despite 
giving the same amount of salt and D.C.A. (see Fig. 3). It was necessary to increase the 
salt to 3.0 Gm. and the D.C.A. to 3.0 mg. daily before there was a continuous satisfactory 
weight gain. On November 15, while on this dosage, the carbon-dioxide combining power 
was 55 volumes per cent, nonprotein nitrogen 25 mg. per cent, serum sodium chloride 102 mM 
per liter. There was no evidence of edema; blood pressure was 100/60. The patient was 
discharged November 22, at 6 months of age, weighing 4,750 Gm, taking 3.0 Gm. of salt 
and 3.0 mg. D.C.A. daily. He was again seen at 7 months of age. The weight was 6,030 
Gm., length 63 cm., blood pressure 104/60, hemoglobin 12.5 Gm. The child was sitting, had 
good appetite, was not vomiting, and in every respect seemed normal. On Jan. 3, 1947, the 
weight was 7,410 Gm. D.C.A, was gradually reduced to 2.0 mg. and salt to 2.0 Gm. The 
height was 70 em., blood pressure 104/70. On February 1 at 8144 months, it was possible 
to decrease the D.C.A. to 0.5 mg. every other day. The weight was 8,400 Gm., height 72 
em., blood pressure 108/70. There was no evidence of edema. The mother was advised 
to discontinue D.C.A., but continue 2.0 Gm. of salt. He did well for three weeks, then 
gradually began to refuse food, became irritable, constipated, lost weight, and then began 
to vomit. Two milligrams D.C.A. and 2.0 Gm. salt were resumed. At 11 months of age, the 
weight was 8,880 Gm., length 73 em., blood pressure 110/70. He became somewhat of a feeding 
problem due to the natural desire on the part of the mother to encourage him to eat. At 
14 months of age, the weight was 11,460 Gm., height 77.5 em. He had been walking one month 
and was a normal, happy baby. The D.C.A. had been gradually reduced to 1.0 mg. every 
other day, and he was still taking 2.0 Gm. of salt per day. The D.C.A. was then reduced to 1.0 
mg. every three days and by Sept. 24, 1947, to 0.5 mg. every three days. By October 5, it was 
possible to eliminate the injections. No extra salt has been given since this time. The 
child has remained perfectly normal. The urine was examined by Dr. Willard Allen for 


17-ketosteroids, and none was found. 


Case 4.—J. B. was a normal, full-term white male infant, who did well 
for the first two weeks of life. There was an insignificant amount of spitting-up 
the first couple of weeks, but following this he began to regurgitate frequently 
and vomit occasionally. Two days before admission to St. Louis Children’s 
Hospital, at 5 weeks of age, almost all of the feedings were vomited imme- 
diately after taking. He was found lethargic and dehydrated. Intestinal pat- 
terns were seen, and it was thought he was in a state of alkalosis. A tentative 


diagnosis of pylorospasm or pyloric stenosis was made by the admitting physi- 
cian. The blood chemistry, however, revealed the carbon-dioxide combining 
power to be moderately low, serum sodium chloride markedly low, and non- 


protein nitrogen elevated; the serum sodium was definitely low and serum 
potassium elevated. Despite the presence of dehydration, there were large 
amounts of chlorides in the urine. After a short period of observation in the 
hospital, which resulted in no appreciable weight gain despite daily parenteral 
fluids, intramuscular D:C.A. was begun. There was a slow but steady weight 
gain and no further need for fluid therapy. It was not until extra salt was 
added to the formula that the expected rapid weight gain and increased formula 
intake was noted. Following this therapy the blood chemistry returned to nor- 
mal. The child’s activity and appearance became normal. After D.C.A. was 
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discontinued the weight remained stationary, and after the salt was removed 
from the formula there was a rapid weight loss and appearance of a dirty gray 
color of the skin, decreased appetite, irritability, and resumption of the tendency 
to regurgitate. One week following discontinuance of adrenal and salt therapy 
the child was found in a state of collapse. Adrenal Cortex Extract was given 
for a short time without extra salt, and although the patient did not gain 
weight, he did not lose or become dehydrated and looked fairly well. The 
appetite remained poor until salt was added to the formula; then there was an 
During the period of collapse, 
Following the ad- 














abrupt weight gain and increase in appetite. 
the blood chemistry was similar to that seen on admission. 
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Fig. 4.—Graphic record, Case 4. 


ministration of salt and whole gland, the blood chemistry rapidly returned to 
A glucose tolerance test was normal, and there was no evidence of hypo- 
glycemia. The patient was regulated on intramuscular D.C.A. and salt. The 
blood pressure remained normal, and there was no edema at any time during 

The steroid was gradually reduced and finally 
discontinued at 514 months of age. The child has remained well and looks 
and acts normal in every respect for an infant of his age. Dr. Willard Allen’s 
laboratory reports small amounts of steroids in the urine. This finding is of 
The genital development has remained normal for 





normal. 







the course of hormone therapy. 






questionable significance. 





age. 
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TABLE IV. FOLLOW-UP oF CASE 4 


D.C.A. Nacl. WEIGHT 











"AGE 
DATE ( Mo.) ( MG.) (GM.) (GM.) REMARKS 

1947 34 0.5 daily 2.0 5,300 Discharged from hospital. Condition good. 

12/3 

1948 0.5 daily 2.0 7,500 Phys. exam.: B.P. 118/70. No edema. 

1/8 Normal skin. Ht. 63 em. Normal ac 
tivity. R 0.5 mg. D.C.A. every other 
day. 

1/15 5 0.5 every 2.0 7,620 Phys. exam. neg. KR: 0.5 mg. every 3 

other day days. 

1/29 54 0.5 every 2.0 8,280 Phys. exam.: B.P. 110/60. No edema. 

3 days Normal activity. BR: Discontinue D.C.A. 

2/10 6 None 2.0 9,100 Phys. exam: Normal activity. Ht. 66 
em. B.P. 100/60. Firm tissue. 

2/14 1.0 daily 2.0 8,500 Refusing food 2 days, irritable, vomited 
today. Phys. exam.: Dirty gray color, 
no infection. B.P. 80/50. Co, 47 vol. 
%. N.P.N. 40 mg. %. S. NaCl 98.4 
mM/L. Advice: Resume D.C.A. and 
NaCl. 

2/17 1.0 daily 2.0 9,270 Phys. exam. neg. B.P. 108/50. No edema. 
Advice: 0.5 mg. D.C.A daily. 

2/23 64 0.5 daily 2.0 Report—doing well. Advice: 0.5 mg. 
D.C.A. every other day and gradually de- 
crease. 

2/29 0.25 every 1.0 9,400 Report—doing well. Advice: 0.25 mg. 

other day D.C.A. every other day. 

3/6 7 None 1.0 9,430 Phys. exam.: Excellent health. B.P. 90/ 


50. No edema. Advice: Discontinue 
or NaCl. Has remained well. 











DETAILED CASE REPORT 


J. B. was born on Aug. 15, 1947. Delivery was normal; the weight was 3,420 Gm. The 
first two weeks at home he did quite well. He did not take more than 75 c.c. of formula 
at any one time. At 2 weeks of age he weighed 3,510 Gm. At this time he began to 
regurgitate and occasionally there was projectile vomiting. The vomitus did not contain 
bile, and the stools were normal. He was admitted to St. Louis Children’s Hospital at 5 weeks 
of age, because of vomiting and weight loss. 

The admission physical examination revealed a dehydrated, lethargic infant, who 
aroused easily when disturbed. The genitals were normal. There were intestinal patterns 
but no definite gastric waves. The impression of the admitting physician was that this was 
a pyloric stenosis or pylorospasm, and he thought the child might be in a state of mild 
alkalosis. The color was gray, and an oxygen tent was required. There was no evidence 
of infection or diarrhea. The serum carbon-dioxide combining power was 42.5 volumes 
per cent and pH of the blood 7.3. The centrifuged urine contained 10 white blood cells per 
low power field, no casts, heavy trace of albumin, and a pH of 5.5. Hemoglobin was 17.1 Gm., 
white blood count 28,950, and the differential was: stabs 9, segmentals 41; lymphocytes 48, 
monocytes 2. Intravenous and subcutaneous fluids were administered in the amounts of 
150 ¢.c. per kilo for the next twenty-four hours, and smaller amounts were required about 
every other day for the next nine days. The formula intake during this period averaged 
around 200 ¢.c. per kilogram per day, and the patient vomited from one to four times daily. 
On September 25, following hydration, the hemoglobin dropped to 9.0 Gm. and the white 
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blood count to 7,000, with a normal differential. The trace of albumin in the urine dis 
appeared. Intravenous pyelograms were reported negative. The child was given a couple 
of blood transfusions and sent home with a diagnosis of ‘‘feeding problem.’’ He was 
readmitted a few days later, dehydrated, gray, and listless. The vomiting had increased. 
The ecarbon-dioxide combining power was 40 volumes per cent, serum sodium chloride 70.9 
mM per liter, and the nonprotein nitrogen 32 mg. per cent. During the period of dehydra 
tion the urine was excessive and contained large amounts of chlorides. Urine specimens 
showed the pH below 7.0 and specifie gravity ranging from 1.008 to 1.028. On October 14, 
six days following readmission and after parenteral fluid therapy, the carbon-dioxide com 
bining power of the serum was 49 volumes per cent, the serum sodium chloride 82.9 mM 
per liter, serum sodium 124 meq. per liter, and serum potassium 6.5 meq. per liter. On 
October 17, at 2 months of age, desoxycorticosterone acetate was begun, 2.0 mg. daily. Before 
therapy the weight was 3,200 Gm., and six days later it had risen only to'3,300 Gm. How 
ever parenteral fluids were no longer required, and the baby showed definite improvement. 
On October 22, 2.0 Gm. of sodium chloride were added to the total twenty-four hours’ 
formula. There was a gain of 800 Gm. during the next nine days. During this period the 
patient ’s appetite improved, the formula intake averaging around 200 to 250 e.c. per kilo 
gram per day. The blood chemistry returned to normal and the vomiting ceased. There 
was no evidence of edema. 

On November 1, D.C.A. was discontinued but the 2.0 Gm. of salt maintained. The 
weight gain stopped, but otherwise the child looked all right. On November 5, four days 


later, the salt was removed from the formula. Six days later the patient was found in a 
state of collapse, was gray, very lethargic, and would respond only to painful stimuli. 
Regurgitation reappeared, and there was a loss of 500 Gm. The serum ecarbon-dioxide com 
bining power was 34 volumes per cent, serum sodium chloride 91 mM per liter, nonprotein 
nitrogen 64 mg. per cent. Five cubie centimeters of Adrenal Cortical Extract and 5 per cent 
elucose in normal saline were given intravenously in amounts of 20 ¢.c. per kilo. Immediate 
improvement followed, but a short time later the same lethargy was again noticed. The 
blood sugar was 100 mg. After the administration of adrenalin, two minims every hour 
for the next few hours, the child showed sustained improvement. 

Following recovery from collapse, Adrenal Cortex Extract was begun, 2.5 ¢.c. every 
twelve hours subeutaneously without the addition of extra salt. For the next five days the 
weight remained stationary, the appetite gradually increased, and the patient looked much 
better. The appetite did not return to normal, however, nor was there an appreciable in 
crease in weight until the addition of 2.0 Gm. of salt to the formula. During the next 
five days, while on Adrenal Cortex Extract and added salt, the weight increased from 3,900 
Gm. to 4,500 Gm., and there was a remarkable improvement in the general appearance and 
activity of the baby. The color became pink, his playful and happy disposition returned, 
and the intake of formula again averaged 200 ¢.c. per kilogram per day. During A.C.E. 
and salt therapy the carbon-dioxide combining power was 53 volumes per cent, serum sodium 
chloride 101 mM _ per liter, nonprotein nitrogen 31 mg. per cent, glucose 78 mg. per cent. 
Specific gravity of the urine was 1.018, pH 5.5, and average amounts of chlorides were 
present in the urine. From November 21 to November 23 the patient did not receive the 
adrenal extract, and by mistake the salt was omitted from the formula. The weight dropped 
from 4,500 Gm. to 4,300 Gm. in this brief period, though no vomiting oceurred and there 
was the usual intake of formula. On November 23 salt was once more added, and the 
patient was started on 1.0 mg. D.C.A. daily intramuscularly. From this time on there was 


a rapid weight gain, and six days later the weight had increased to 5,180 Gm. A glucose 


tolerance test revealed: fasting sugar 80 mg. per cent; one-half hour after ingestion of 
glucose, 172 mg. per cent; one hour, 104 mg. per cent; two hours, 96 mg. per cent; three 
hours, 78 mg. per cent; four hours, 68 mg. per cent. Three minims of adrenalin were 
yiven at the end of the test and one-half hour later the blood sugar was 133 mg. per cent. 
On November 27 the hemoglobin was 10.4 Gm.; R.B.C. 4 million; W.B.C. 13,150; 
eosinophiles 2, stabs 3, segmentals 28, lymphocytes 64, monocytes 3. A number of individual 
determinations of fasting blood sugars were made over a period of a couple of weeks. The 
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lowest was 68 mg. per cent and the highest, 96 mg. per cent. During the time the salt 
was left out of the formula, a twenty-four hour urine specimen was collected, and it was 
found that the urine contained 5.0 Gm. of sodium chloride per liter. While on D.C.A. and 
salt therapy the carbon-dioxide combining power was 49 volumes per cent, nonprotein nitrogen 
24 mg. per cent, serum sodium chloride 105 mM per liter. On December 2 the weight was 
over 5,300 Gm., and the dose of D.C.A. was decreased to 0.5 mg. daily. The mother was 
taught to give intramuscular injections of D.C.A., and the child was discharged on Decem 
ber 3 at 3% months of age, in excellent condition. His diet during the hospital stay con 
sisted of the usual proportions of Formulac, water, and Karo, in addition to large amounts 
of multiple vitamins, including ascorbic acid. 

Dr. Willard Allen’s laboratory reported 6.1 mg. of sodium pregnanediol glycuronidate 
and 2.2 mg. of 17-ketosteroids in the twenty-four hour urine sample. 

By Jan. 8, 1948, at 5 months of age, the weight had increased to 7,500 Gm., the height 
to 63 em. The blood pressure was 118/70, taken while crying. There was no edema. The 
baby appeared normal in every respect. The tissue did not feel thick and soapy as in 
Case 1. The D.C.A. was decreased to 0.5 mg. every other day. By January 29 he was still 
doing well. The blood pressure was 100/60. The weight was 8,280 Gm. D.C.A. and extra 
salt were discontinued. On February 10 the weight was 9,100 Gm. The blood pressure 
was 98/60; color and activity were normal. 

Two days later the child began to refuse milk but took solid foods well; however, the 
following day he appeared nauseated, became very irritable, and vomited. On February 14, 
sixteen days following the discontinuance of hormone therapy, the weight was 8,500 Gm. 
He was quite irritable and had the characteristic dirty gray color. There was no evidence 
of infection. The white blood count was 17,500, with stabs 4, segmentals 31, lymphocytes 56, 
monocytes 9; the urine was loaded with chlorides. The carbon-ioxide combining power was 
47 volumes per cent, nenprptein nitrogen 40 mg. per cent, and serum sodium chloride, 98.4 
mM per liter. Because of the persistent vomiting, normal saline solution plus 5.0 e.c. of 
A.C.E. was given intravenously. The mother was instructed to put the 2.0 Gm. of salt 
in the formula and give 1.0 mg. D.C.A. daily. There was an immediate and satisfactory 
response. 

The D.C.A, and salt were gradually reduced to 0.25 mg. every three days and eventually 
discontinued three weeks later. The child has remained well. 

Case 5.—J. T., a full-term, white male infant, was apparently normal at 
birth. During the first few weeks of life regurgitation was frequent, and at 
times there was projectile vomiting. The referring pediatrician stated that 
gastrie waves were visible, and a barium meal showed delayed emptying time 
of the stomach. Parenteral fluids were frequently required to maintain hydra- 
tion. At 5 weeks of age, an operation for pyloric stenosis was performed 
without relief of symptoms. No pyloric tumor was found. He was admitted 
to St. Louis Children’s Hospital at 24% months of age. He was poorly nour- 
ished, gray, dehydrated, and irritable. There was no evidence of infection, 
other than a small stitch abscess of the abdominal wall. The earbon- 
dioxide combining power of the serum was low, the serum sodium chloride 
moderately reduced, and the nonprotein nitrogen elevated. The stools were 
normal, Intestinal patterns were seen but no definite gastric waves noted. 
During five weeks of observation, the weight increased only 150 Gm. The 
child frequently regurgitated and oceasionally required parenteral fluids to 
maintain hydration, despite an adequate calorie and fluid intake. Subsequent 


blood chemistry determinations also revealed a moderately low carbon-dioxide 
eombining power, slight reduction of serum sodium chloride, and elevation of 
the nonprotein nitrogen. It was only after beginning D.C.A. therapy that 
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TABLE V. FOLLOW-UP OF CASE 5 
D.C.A, Nacl. WEIGHT» : —_ 
(MG.) (GM.) (GM.) REMARKS 
1.0 daily 2.0 4,700 Discharged from hospital. Condition good. 
1.0 daily 2.0 6,540 Phys. exam.: Normal activity. B.P. 
92/50. No edema. Ht. 60 em. (father, 
162 em., mother 147.5 em.). Advice: 
0.5 mg. D.C.A, daily. 
0.5 daily 2.0 6,720 Phys. exam. neg. R: 0.5 mg. D.C.A. 
every other day. 
0.5 every 1.5 7,560 Phys. exam.: Normal activity. Ht. 62 
other day em. B.P. 130/70 (erying). Advice: 
Discontinue D.C.A. 
None 1.0 7,680 Report—Not gaining as rapidly; other- 
wise in excellent health. 
None None 7,750 Phys. exam.: Sitting Ht. 63 em. B.P. 


90/50. Rt. O.M. R: S.D.Z. No D.C.A. 


or NaCl. Has remained well. 
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the patient showed any real improvement. D.C.A. without salt resulted in a 
slow, steady weight gain, better color, less tendency to regurgitation. When 
salt was added to the formula, there was a more rapid gain in weight and a still 
further improvement in the general welfare of the patient, and the blood chem- 
istry returned to normal. When the dose of D.C.A. was lowered there was 
an associated decrease in the amount of weight gain, and when the steroid was 
discontinued the weight remained stationary and baby became irritable. Adrenal 
cortex extract without salt did not produce desired results, but when the salt 
was added there was a response similar to that seen with D.C.A. Examination 
of the urine revealed an excess amount of sodium chloride and slight increase 
in 17-ketosteroids. A glucose tolerance test and frequent individual determina- 
tions of the fasting blood sugar showed no abnormality in the carbohydrate 
metabolism. The patient -was discharged after eleven weeks of hospitalization 
in excellent health. The D.C.A. and salt were gradually decreased and even- 
tually eliminated two months later. The child has remained well and has 
shown no abnormal genital development. 


DETAILED CASE REPORT 


J. T. was born on June 27, 1947. Delivery was normal; the birth weight was 3,220 
Gm. He was a first child; the family history was essentially negative. When he was a few 
days of age he began to regurgitate immediately after feedings. In every other respect 
he appeared perfectly normal. The baby was hospitalized by a well-known pediatrician in 
Springfield, Ill. He was given parenteral fluids, blood transfusions, and observed on dif- 
ferent formulas. Because of the occasional appearance of gastric waves, a delayed emptying 
time of the stomach, and failure to improve after prolonged hospital stay, he was operated 
on for pyloric stenosis at the age of 5 weeks. No tumor was found. Since there was no 
improvement in the tendency to regurgitation, he was admitted to St. Louis Children’s 
Hospital on Sept. 10, 1947, at 244 months of age. At this time he was found to be de- 
hydrated and poorly nourished, but fairly alert and hungry. Intestinal patterns were well 
outlined over the entire abdomen. The heart was small but normal. Two small abscesses 
were. found in the suture lines near the operative wound. The temperature was 38.6° C. 
At this time it was thought that the patient had a high intestinal obstruction and a possible 
peritonitis. The blood culture was sterile. Hemoglobin was 13.6 Gm.; the- white blood count 
was 21,350, eosinophiles 2, stabs 6, segmentals 28, lymphocytes 63, monocytes 1. The serum 
sarbon-dioxide combining power was 32 volumes per cent. Serum sodium chloride was 92 
mM per liter, nonprotein nitrogen 86.5 mg. per cent. The usual amounts of molar lactate, 
intravenous glucose, Ringer’s, and blood transfusions were given. Visualization of the 
gastrointestinal tract showed some delay in emptying time of the stomach but no definite 
obstruction. No genuine peristaltic waves were seen. For the next five days, daily parenteral 
fluid therapy was required to maintain hydration. Following hydration the carbon-dioxide 
combining power was 56 volumes per cent, and the nonprotein nitrogen 38 mg. per cent. The 
child looked much better, there was little regurgitation, and the food intake gradually 
increased. On September 20 regurgitation reappeared, but not in sufficient degree to be 
alarming. The weight remained stationary despite an intake of formula around 200 c.c. 
per kilogram per day (see Fig. 5). The weight on admission was 2,800 Gm., and one month 
after hospitalization the weight was 2,900 Gm. Regurgitation, although frequent, was not 
sufficient to account for the failure to gain. The nurses commented that the diapers were 
always saturated, and it was thought that an abnormal amount of urine was being excreted. 
Occasionally the pH of the urine was above 7.0. On October 12, the weight was 2,940 Gm., 
the patient was gray, listless, and slightly dehydrated. A urine specimen at this time showed 
a specific gravity of 1.019 and pH 5.5, and contained an abundance of chlorides. It was 
again necessary to administer parenteral fluid therapy. On October 10, the carbon-dioxide 
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combining pewer was 44 volumes per cent, serum sodiym chloride 92 mM per liter, nonprotein 
nitrogen 64 mg. per cent, and blood sugar 85 mg. per cent. For the next eight days 2.0 mg. 
D.C.A. without added salt was the only therapy. The weight gradually increased from 3,000 
Gm. to 3,400 Gm. over this period. There was definite improvement in the baby’s general 
condition and less regurgitation. On October 17, four days after therapy, the serum sodium 
was 143 meq. per liter and potassium 5.6 meq. per liter. On October 22, 2.0 Gm. of salt 
were added to the formula. During the next two days the weight jumped 400 Gm., without 
the appearance of edema and with obvious improvement of the patient. D.C.A. was then 
reduced to 1.0 mg., and this was followed by a slow weight gain to 4,000 Gm. by October 
30. During this period there was no evidence of edema, blood pressure was 90/60, the heart 
was normal size, and the urine contained smaller amounts of chlorides. On October 27 the 
twenty-four hour urine sample contained 11.2 mg. of sodium pregnanediol glyeuronidate and 
1.5 mg. of 17-ketosteroids. The significance of this finding is still a matter of conjecture. 
On October 30, the carbon-dioxide combining power was 50 volumes per cent, serum sodium 
chloride 106 mM per liter, nonprotein nitrogen 26 mg. per cent. At this time D.C.A. was 
stopped but the salt continued. For the next five days the weight remained stationary, 
even though the formula intake remained around 200 ¢.¢. per kilogram per day and there 
was no tendency to regurgitation. After the fifth day of omission of D.C.A., the child 
became irritable, the formula intake decreased to 120 c.c. per kilogram, the color became 
slightly gray, and regurgitation and constipation reappeared. From November 4 to Novem- 
ber 6 the weight decreased 200 Gm. On November 6, Adrenal Cortex Extract, 2.5 e.c., was 
given subeutaneously every twelve hours and the salt discontinued. For the following six 
days there was no further weight loss, and a gradual improvement in the appearance of the 


baby, inereased appetite, and decreased regurgitation were observed. On November 6, when 


the baby was slightly gray and irritable, the blood sugar was 70 mg. per cent and the non 
protein nitrogen 40 mg. per cent. On November 11, after five days of A.C.E. therapy 
without salt, the carbon-dioxide combining power was 55.8 volumes per cent, total serum 
sodium chloride 92 mM per liter, nonprotein nitrogen 44 mg. per cent, blood sugar 61 mg. 
per cent. On this date, November 11, 2.0 Gm. of salt were again added to the formula and 
\drenal Cortex Extract continued in the same dosage. There was an immediate rapid weight 
gain from 3,800 Gm. to 4,200 Gm. in five days. During this period the child appeared 
normal in every respect. On November 16 the A.C.E. was stopped; the carbon-dioxide com 
bining power was 52 volumes per cent, total sodium chloride 100 mM per liter, nonprotein 
nitrogen 38 mg. per cent. For the next five days the patient was kept on 2.0 Gm. of salt, 
but no hormone was given. The weight remained stationary for a day or two and then 
gradually decreased. On November 22, after the adrenal cortex extract had been discontinued 
for five days, a glucose tolerance test was done. Fasting sugar was 84 mg. per cent; one 
half hour after ingestion of glucose, 127 mg. per cent; one hour, 107 mg. per cent; 2 hours, 
70 mg. per cent; three hours, 89 mg. per cent; four hours, 73 mg. per cent; five hours, 
76 mg. per cent. Three minims of adrenalin were given at the end of the test, and thirty 
minutes later the blood sugar had risen to 104 mg. per cent. On November 23, extra salt 
was omitted from the formula and a twenty-four hour urine sample was collected. Five 
grams of sodium chloride per kilo of urine were excreted. On November 24, 2.0 Gm. of salt 
were again added to the formula. There was no gain in weight, the appetite remained 
only fair, and by November 29 it was thought necessary to resume injections of D.C.A. The 
child was given 1.0 mg. D.C.A. daily, in addition to the salt. This was followed by an 
abrupt weight gain from 4,300 Gm. to 4,700 Gm. in four days without the appearance of 
edema. The appetite increased appreciably during this time. On December 1, the carbon- 
lioxide combining power was 53 volumes per cent, serum sodium chloride 103 mM per liter, 
nonprotein nitrogen 35 mg. per cent. The urine pH was 6.5, the specific gravity 1.030. 
Tuberculin and Wassermann tests were negative. By December 2 it was possible to reduce 
the D.C.A. to 1.0 mg. daily. The mother was taught to give the injections. The patient 
was discharged on December 2 at 5 months of age, weighing 4,700 Gm. 

He was seen again on December 30. The height was 60 em., weight 6,540 Gm., blood 
pressure 90/50; there was no edema, and color and activity were normal. (The father is 
162.5 em. and the mother, 147.5 em. in height.) The D.C.A. was reduced to 0.5 mg. daily 
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and salt to 1/3 teaspoonful. The child continued to do well, and by Jan. 13, 1948, the 
steriod could be reduced to 0.5 mg. every other day. On February 2, at 7 months of age, the 
hormone was discontinued, and one week later the extra salt was removed from the formula. 
He has remained well. 

DISCUSSION AND SUMMARY 


From the study of Addison’s disease, Cushing’s syndrome, and Simmond’s 
disease, and investigations of the metabolic changes associated with the urinary 
excretion of adrenal steroids during pregnancy,'* evidence is rapidly aceumu- 
lating that the various functions of the adrenal glands may vary independently 
of one another. It is therefore not surprising that we have found clinical evi- 
dence of a fractional disturbance of the adrenals during the period of physiologic 
low activity. 

The patients presented here required administration of desoxycorticosterone 
acetate and salt for long periods to sustain life. 

None of these patients, nor their relatives, showed signs of endocrine dis- 
turbances. The blood chemistry findings of low carbon-dioxide combining power, 
elevated nonprotein nitrogen, and moderately low serum sodium chloride during 
periods of hemoconcentration were present in all eases. A moderately low 
serum sodium and elevated potassium were present in three of the four patients 
in whom these determinations were made. These findings, together with the 
patients’ -clinieal course before, during, and after hormone therapy, are pre- 
sented as evidence suggesting a temporary absence or physiologic low supply of 
the desoxycorticosterone factor of the adrenal cortex. 

That the administration of salt and D.C.A. is adequate replacement therapy 
is suggested by (1) failure to demonstrate hypoglycemia, (2) normal glucose 
tolerance tests, (3) no evidence of low adrenal function, except the defect in 
water and electrolyte metabolism, and (4) the return to normal activity and 
appearance and the subsequent healthy development of the infants during 
therapy. 

Evidence that there is no anatomie abnormality of the adrenal glands may 
be found in the following: negative family history, absence of macrogenitosomia 
and skin pigmentation, the finding of imperceptible amounts of steroids in the 
urine in the majority of cases, and the all-important fact that D.C.A. and salt 
ean eventually be discontinued. 

The patients presented offer certain characteristics in common. All are 
male children and were considered to be perfectly normal at birth (I have seen 
two female children with this syndrome). Symptoms referable to the upper 
gastrointestinal tract developed during the neonatal period. Anorexia, re- 
gurgitation, and vomiting were present to some degree in all patients. Vomiting 
was at times projectile in two patients. The vomitus rarely contained bile. Quite 
frequently, intestinal patterns and occasionally gastric waves developed suggest 
ing the diagnosis of a high partial obstruction. Before two of the infants were 
admitted to our hospital they were mistakenly operated upon for pyloric stenosis. 
Although an infrequent loose stool was recorded, no diarrhea was noted at 
any time. After a few days of these symptoms of ‘‘feeding problem,’’ charac- 
terized by periods of improvement alternating with periods of failure to gain 
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and excessive weight loss out of proportion to the amount of food regurgitated, 
there gradually came a time when the administration of fluids became essential 
to maintain hydration. Before hydration the skin was a dirty gray in color, 
and the children were listless and fretful. During the periods of hydration all 
the infants had good muscle tone, fairly good appetites, and showed definite 
improvement in general well-being and color of the skin. Following the ad- 
ministration of D.C.A. or A.C.E. and addition of 2.0 to 3.0 Gm. of salt to the 
formula, they rapidly resumed their normal healthy color, appetites continued 
to improve, abnormal regurgitation and vomiting disappeared, the weight gain 
was rapid, and the blood chemistry gradually returned to, and remained within, 
the normal range, without need of parenteral fluids. 

During the periods of vomiting, weight loss, and dehydration, excessive 
amounts of urine of low specifie gravity were excreted, and qualitative deter- 
minations revealed large amounts of chlorides. During the period of weight 
gain following administration of D.C.A., with or without added salt, the 
urinary chlorides and volume of urine output diminished. 

It has been shown that the adrenal hormones increase the renal tubular 
reabsorption of sodium, chloride, and water and therefore play an important 
role in the maintenance of hydration.’*"* 

Although the eases are similar in clinical manifestations they differ in 
other respects. The total steroid content of the urine was examined in all 
patients. In three there were imperceptible amounts, and in two there was a 
moderate inerease in the 17-ketosteroids and the steroids expressed as sodium 


pregnandiol glyeuronate (NaP.G.). If frequent determination of the steroid 
exeretion could be made, however, there might be no differences. Dr. 
Willard Allen and I believe that periodic increases in the urinary steroids may 
be a normal mechanism on the part of the adrenal tissue to compensate for the 
deficiency of the desoxycorticosterone factor. There has been no reason to 


suspect that the temporary deficiency presented here is secondary to encroach- 
ment of a hyperplastic androgenic zone on the true cortex, as is likely in the 
cases associated with macrogenitosomia. 

The blood sodium and potassium determinations were normal in Case 5. 
It is generally agreed that the sodium and potassium of the blood may be per- 
fectly normal in some eases of Addison’s disease and in adrenalectomized ani- 
mals. 

The consistent laboratory findings present before therapy are: (1) moderate 
reduction in the earbon-dioxide combining power of the serum; (2) moderate 
elevation of the nonprotein nitrogen; (3) normal to low serum sodium chloride 
in the presence of low blood volume; (4) abundance of chlorides in the urine. 

Infants with these findings who present protracted and unexplained symp- 
toms referable to the upper gastrointestinal tract and who require parenteral 
fluid therapy to maintain hydration, deserve a trial on sodium chloride and 
desoxveorticosterone acetate. 

From my experience with these and other cases it does not appear likely 
that a specified amount of D.C.A. per kilogram should be given. The dose 
should be regulated according to the individual need at that. partieular time. 
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Case 1 eventually required 5.0 mg. D.C.A. and 3.0 Gm. salt daily, whereas 
Case 4 was properly regulated on 0.5 mg. D.C.A. and 2.0 Gm. of sodium chloride. 
In general, however, it can be said that the steroid without added salt gives 
only temporary and partial relief. Adequate therapy is a combination of 
salt and D.C.A. or A.C.E. (see Figs. 1-5). Because of the added expense of 
A.C.E., the more painful injections, and the lack of evidence suggesting that 
it is superior to the steroid, it becomes a secondary choice for maintenance 
therapy. In the treatment of shock where immediate response is imperative, the 
intravenous injection of A.C.E. in normal saline is more efficacious than D.C.A. 
Theoretically the use of a whole gland preparation over a prolonged period may 
suppress the secretion of other steroids. The beneficial response obtained from 
the use of A.C.E. is most likely due to the presence of the desoxycorticosterone 
fraction. . 

Through the trial and error method, I have concluded that an adequate 
dose for most patients during the period of regulation is approximately 2.0 
Gm. of sodium chloride and 2.0 mg. of D.C.A. daily. This dosage is maintained 
until the time when it can safely be decreased and eventually eliminated. Case 
1 could not be taken off intramuscular D.C.A. until 18 months of age. At that 
time, regulation was accomplished with the use of sublingual Cortate. The child 
was 29 months old before the mother would permit the extra salt and sublingual 
steroid to be permanently discontinued. Cases 2 and 3 were 13 and 16 months 
of age respectively before hormone and salt therapy could be discontinued. 
These patients could not be properly regulated on sublingual Cortate. Cases 4 
and 5 were adequately regulated at 3 and 5 months of age, respectively. It 
was possible to discontinue the salt and steroid in Case 5 approximately two 
months later. Case 4, 7 months of age, has been without hormone and salt 
therapy only a few days. 

The use of D.C.A. sublingually may be considered after the patient is 
older and well regulated. It appears that its use before this time is uncertain. 
The sublingual preparation caused severe irritation of the throat and the 
tongue in Case 2. 

Although these patients most likely represent the severest type of case, it 
is probable that all degrees of deficiency exist. Some infants may not require 
D.C.A, therapy for longer than a few days. Case 1 got along well for a few 
weeks with only the addition of 3.0 Gm. of salt to the formula. It is barely 
possible that extra salt alone will suffice in some cases. 

Signs of overdosage should be constantly kept in mind. During the first 


few days of therapy there is an immediate and rapid weight gain out of propor- 
tion to the ealorie intake. This is accompanied by a rapid return of the blood 
volume to normal and restoration of hydration. Following this phase, the weight 
gain is slower and nearer the normal average for age. With continued increase 
of weight at an unprecedented rate, the appearance of edema, or the abnormal 
elevation of the blood chloride, the adrenal steroid or salt or both should be 
reduced. I have not seen definite evidence of overdosage in these and other 


cases. 
The symptoms resulting from too early withdrawal of D.C.A. are, in order 
of frequency: (1) anorexia, regurgitation, or both, (2) irritability, (3) nausea, 
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(4) vomiting, (5) dirty gray color of the skin, (6) dehydration and shock. 
This picture may be confused because of the frequency of superimposed symp- 
toms caused by repeated respiratory and other infections to which children 
of this age group are susceptible. 

Differential Diagnosis. 

1. Feeding Problem: During the first few days or weeks of life, the mild 
‘self-regulating’’ type of patient will most likely be considered to have pyloro- 
spasm or to be a feeding problem. Most of the patients reported here were 
considered to be merely feeding problems until prolonged hospitalization was 
necessary. Cases 2 and 4 were sent home following the first hospitalization 
with this diagnosis. With the appearagye of rapid weight loss and tendency to 
dehydration, the diagnosis of feeding problem is obviously untenable. 

2. High Partial Intestinal Obstruction: The intermittent appearance of 
gastric waves, the presence of intestinal patterns, and slow emptying time of 
the stomach led to the operation for pylorie stenosis in Cases 1 and 5. Gastrie 
waves or intestinal patterns may be present, but are never persistent. The 
earbon-dioxide combining power of the serum is normal to low, as contrasted 
with the common tendeney to alkalosis in patients with pylorie stenosis. The 
excretion of large amounts of chloride in the urine during periods of dehydration 
is rarely, if ever, seen in uncomplicated cases of pyloric stenosis. It seems that 
an intimate relationship exists between the motility of the upper gastroin- 
testinal tract and the availability of adequate amounts of the desoxycorticos- 
terone factor or sodium ehloride or both. Following regulation on this steroid, 
the vomiting subsides and the intestinal patterns disappear. When the hormone 


is prematurely discontinued, there is a return of the signs of partial intestinal 


obstruction with vomiting in a few and regurgitation in all cases. 

3. Congenital Renal Defects: Manifestations such as polyuria, acidosis 
from failure of sodium reabsorption, hypochloridemia, dehydration, azotemia, 
vomiting, and failure to gain weight are also frequently seen in renal insuffi- 
ciency on an organic basis. Glomerular nephritis and pyelonephritis are 
usually easily diagnosed, but, as pointed out by Hartmann,'* congenital defects 
without kidney enlargement may be less easily detected because of absence from 
the urine of formed elements of nephritis and all but traces of protein. 

Administration of D.C.A. failed to improve infants with congenital renal 
defects (unpublished eases). 

Thorn" presented two eases of renal failure simulating adrenocortical in- 
sufficiency and gave this syndrome the name ‘‘salt-losing nephritis.’’ These 
patients were adults who showed typical ante- and post-mortem findings of 
severe renal insufficiency. No benefit was derived from D.C.A. therapy. 

In 1939 Hartmann® reported on an infant with a peculiar renal defect 
apparently limited only to failure of BHCO, reabsorption, leading to severe 
acidosis, which for months required very large amounts of sodium lactate for 
prevention. He now feels this child might very well have been the type of 
infant deseribed in this paper. 

The question has been raised: Do infants such as those studied in this 
paper suffer primarily from adrenal hypofunetion or could they possibly rep- 





JAUDON: HYPOFUNCTION OF ADKENALS 667 


resent an immature type of renal development, perhaps similar to but not iden- 
tical with that of premature and very young infants, and where D.C.A. in excess 
of the normal is necessary for more adequate tubular function? 

The arguments against this hypothesis are: 

A. Premature and full-term infants have poor renal clearances for sodium, 
chloride, and potassium; however, the premature and young infant may re- 
absorb more sodium and chloride per eubie centimeter of glomerular filtrate 
than the older child or adult.**-** 

B. D.C.A. therapy does not aid in the reabsorption of sodium and chloride 
in patients with anatomic lesions of the renal tubules.'* 

C. Maerogenitosomias associated with adrenocortical insufficiency’ are 
proved cases of congenital abnormalities of the adrenal glands. These patients 
responded beneficially to the same type of therapy given the infants deseribed 
in this paper. 

D. The increased amounts of urinary steroids in two of the patients point 
to an intimate association of the adrenal cortex with this syndrome. 

Distinguishing the type of infant I have discussed from the child with 
recognizable primary renal pathologie changes are the following considerations : 

The carbon-dioxide combining power of the serum is low but never markedly 
so. The lowest recorded was 26 volumes per cent, but the average is between 
40 and 45 volumes per cent. The mild acidosis most likely results from failure 
of the renal tubules to reabsorb sodium as in Addison’s disease. The elevated 
nonprotein nitrogen is associated with hemoconcentration and in most cases 
can promptly be lowered when hydration is- established. The serum sodium 
chloride is normal to reduced, even in the presence of low blood volume. This 
suggests that a real loss of chloride has taken place out of proportion to the 
degree of vomiting. The specific gravity of the urine changes from low to 
values as high as 1.028. Pyelograms that have been done are nonrevealing. 
The urine is continuously loaded with chlorides, even in the presence of dehydra- 
tion and vomiting. This is not merely a loss of chloride but of sodium and 
chloride. During periods of dehydration there may be a trace of albumin in 
the urine, but this rapidly disappears when the patient is hydrated. The blood 


pressures are normal, except in shock, when they are low. No eye ground 


changes have been noted. 

4, Macrogenitosomia, Associated With Adrenal Insufficiency: 

Four proved cases of macrogenitosomia associated with adrenal insufficiency 
have been reported. The case of Wilkens and his associates’® satisfactorily 
demonstrated that hyperplasia of the androgenie zone can eneroach on the 
“*true’’ cortex. 

Without signs of abnormal genital development it may be impossible during 
the first few weeks of life to distinguish between the cases reported here and 
those associated with hyperplasia of the androgenic zone. With the appearance 
of a deep voice, pubic hair, pigmentation of the skin, or macrogenitosomia, the 
diagnosis becomes obvious. Patients with hyperplasia of the androgenic zone 
of the adrenals, without adrenal insufficiency, may not reveal precocious sex 
development until a year or two of age. All of the patients associated with 
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adrenal insufficiency had abnormal enlargement of the penis and other signs of 
virilism at 6 months of age or before. At the time of this writing, our youngest 
patient is 7 months and the oldest, 35 months of age, and still there is no evidence 


of virilism. 

[ do not feel that.a moderate increase of 17-ketosteroids in the urine neces- 
sarily indicates the existence of hyperplasia of the androgenic zone. The in- 
creased amounts of this steroid in two of the patients may be caused by a tran- 
sient hyperfunetion or temporary hyperplasia of an otherwise normal adrenal in 
an effort to compensate for the D.C.A. deficiency. If large amounts of 17-keto- 
steroids were continuously exereted, precocious sex development would most 
likely occur. In the absence of macrogenitosomia, we are probably justified in 
making a diagnosis of a true hyperplasia of the androgenic zone only when there 
are repeated demonstrations of high levels of urinary 17-ketosteroids. 

The negative family histories and the fact that treatment can eventually be 
discontinued without return of symptoms are other important distinguishing 
characteristics of the patients reported on in this paper. 


5. Addison’s Disease: The young age of these patients, the lack of skin 
pigmentation, and the failure to demonstrate deficiency of the carbohydrate 
metabolism should cause no confusion in diagnosis. Only four cases of Addi- 
son’s disease in patients below 5 years of age have been reported."? 

Only the uncomplicated cases requiring prolonged hospitalization have been 
presented; however, infants with this syndrome who have superimposed infee- 
tions of varying severity, particularly diarrhea, are probably the most common 
but also the most difficult to detect. The symptoms caused by a lack of the 
D.C.A. factor are those that can -be readily ascribed to any illness in a young 
baby. To add further to the difficulty in diagnosis is the fact that the usual 
type of parenteral fluid therapy is in large measure all that is required during 
periods of low adrenal function. The pathologist is of little assistance in the 
diagnosis of a functional disturbance of the adrenal glands. These are the 
reasons why this syndrome has gone unrecognized. 

There is experimental evidence suggesting that the giving of adrenal hor- 
mones produces atrophy of the adrenal glands. After D.C.A. was required for 
over one year in Cases 1 and 2, I began to wonder if this were not true; how- 
ever, since this steroid could eventually be discontinued without evidence of 
recurrence of the symptoms it seems quite evident that there has been no 
permanent damage to the adrenal glands. 

When added salt and D.C.A are given to infants not showing this syn- 
drome there is little or no change. When a weight gain is artificially produced 
by this means, there is a tendency to development of edema, and the serum 
chloride is elevated to an abnormal value. In the cases reported here the blood 
chemistry returned to normal and remained so during further administration 
of salt and D.C.A. 

Degenerative lesions in the arterioles of the brain, kidneys, and heart in 
experimental animals have been attributed to the use of D.C.A. and salt.* 
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Recent experimental work of R.G. Harrison,** however, suggests that D.C.A. 
and salt may not be responsible for these changes but may even protect the 
animal against such changes. 

No harmful effects have been noted in the patients described in this paper. 
The failure to develop hypertension, the lack of edema, the normal hearts, the 
negative fundus examinations, and the clear urine are further evidences that 
the steroid, plus sodium chloride in the amounts prescribed, caused no damage. 

Because of the physiologically low renal activity during early life, D.C.A. 
and salt may eause further depression of this function. It is also theoretically 
possible to cause atrophy of the adrenal cortex following unwarranted and pro- 
longed administration of the hormone. Therefore, desoxycorticosterone acetate 
should be used only when and where adequate facilities for following the blood 
chemical changes are available. 

CONCLUSIONS 

1. A syndrome is presented in young infants which is characterized by 
nausea, regurgitation, vomiting, eventual dehydration, and collapse, aceompan- 
ied by excessive renal loss of sodium, chloride, and water. 

2. This syndrome is thought to be caused by a temporary absence or 
physiologic low supply of the desoxycorticosterone factor of the adrenal glands. 

3. Adrenocortical hormones and salt are of specifie therapeutic value in 
this disorder. Therapy can eventually be discontinued. 

4. Milder degrees of the deficiency are thought to exist. 


I wish to express appreciation to Dr. Alexis F. Hartmann for his interest and helpful 
suggestions in preparing this manuscript. 
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CONSTITUTIONAL STATURAL OVERGROWTH AND INCREASED 
LOWER BODY SEGMENT WITH NORMAL SEXUAL 
DEVELOPMENT IN A FAMILY OF FOUR 


Grorce B. Dorrr, M.D. 
BROOKLYN, N. Y. 


¥ THE newborn child the measurement of the trunk or upper body segment, 
taken from the top of the pubis to the top of the head, will be found to be 
greater than the measurement of the lower body segment, taken from the pubis 
to the heel, by as much as 5 inehes. As time goes on, and as the normal infant 
grows older, the lower measurement gradually approaches the upper measure- 
ment, until at about the age of 10% to 11 years, if he is still normal in develop- 
ment, the lower measurement is almost equal to the upper measurement. 
Finally, as the child approaches the age of 14 to 15 years, and then thereafter 
into adulthood, the lower measurement in the male exceeds the upper measure- 
ment by about one inch, and, in the female, the upper measurement exceeds 
the lower by about one inch.” 

Where there is abnormal genital development, such as with hypoplasia or 
eryptorchidism, there will be a derangement of these body measurements, 
especially, if the abnormalities had their inception in early infancy. The 
extent of the skeletal disproportion depends upon the type and severity of the 
endocrine disturbance, the age of the patient when the disturbance had its 
onset, and the length of time it has been in existence. 

[I have found that an inereased lower body segment may be found in 
boys with gonadal insufficiency regardless of whether these boys present nor- 
mal, accelerated, or depressed total linear height, whether the patients present 
an adipose or nonadipose type of genital dystrophy, and whether the origin 
of the gonadal insufficiency is pituitary, primary gonadal, or thyroid. In the 
eretin, where growth in general is interfered with severely and where linear 
growth specifically and most other developmental processes are practically at 
a standstill, one may not find an increased lower body segment.** » © 

Where the gonadal insufficiency has existed since infancy in any of the 
types of cases enumerated above, I have noted, after treating and studying 
many such endocrine cases over many years, that lower measurements are 
equal to the upper measurements at about the age of 6 or 7 years instead of 
at the age of 101% or 11 years as in the normal; and that, thereafter, the lower 
measurements eventually surpass the upper measurements, not by an inch or 
so as in the normal male, but by 4 inches or even by as much as 7 inches or 
more. That is, the skeletal disproportion is similar to that seen in eunuchism 
or eunuchoidism which has existed since early infaney—so-ealled eunuchoid 
skeletal proportions. 

Generally, eunuchoid proportions found in a patient indicate that a 
gonadal deficiency exists or had existed. In other words one usually assumes 


that the two conditions accompany each other. 


From the Endocrine Clinic of the Department of Pediatrics, Beth-El Hospital, Brooklyn, 
Dr j 3 


. A. M. Litvak, Director of Pediatrics, Dr. G. B. Dorff, Chief of Endocrine Clinic. 
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I have found, however, that this is not always true. A state of gonodal 
insufficiency should not always be assumed on this basis alone. Additional 
confirmation should be present. 

I have found, as have other writers as Bauer,**» Shelton,** and Mans- 
bacher,® that so-called eunuchoid proportions can exist without any accom- 
panying state of gonadal insufficiency. 

In my work, I have had the oceasion to study a family of four—mother, 
father, and two brothers, the latter for many years—who all showed tallness or 
statural overgrowth and increased lower body segments or so-called eunuchoid 
skeletal body proportions, but who did not have the gonadal insufficieney or the 
accompanying genital underdevelopment usually associated with such eunuchoid 
skeletal proportions. 

Because such cases exist and because they should be recognized without any 
of the stigma of eunuchoidism attached to them, I am presenting the develop- 
ment data of the two boys in detail, as well as the pertinent facts in the develop- 
ment of the mother and father. 


CASE REPORTS 


Case 1—(Fig. 1) R. H.O. at 18% years of age was 75% inches in height and weighed 
200 pounds, with the lower body measurement greater than the upper by 7 inches. 

His infantile and childhood history was uneventful and normal; the only exception 
was that he was a tall infant and was always the tallest boy in his class. 

At 12 years, 9 months of age, his height was about 70 inches, so that he fell within 
the 1 to 10,000 percentile group on Burgess’ growth chart (that is, he was taller than about 
10,000 others of the same age group).6 His lower measurement was 39 inches while his 
upper was 32 inches. At this time, he was showing normal puberal changes, and his voice 
was becoming gruffer. 

At 13 years, 7 months, his linear height was 72 inches, an increase of about 2 inches 
within ten months, and his lower measurement exceeded the upper measurement by about 
7 inches. Roentgenograms of the carpus showed all epiphyses to be open. The sella 
turcica was of moderate size and showed some tendency toward bridging. The gonads and 
external genitals were well developed. 

At 14 years, 2 months of age, his height was 74% inches, an increase of 24% inches 
in seven months; the lower measurement still exceeded the upper measurement by 7 inches. 
The epiphyses of the hand and wrist were still open. He had occasional nocturnal and 
diurnal emissions and was sex-conscious. 

At 15 years, 4 months of age, his linear height was 7514 inches, an increase of 1% 
inches, and the lower measurement still was 7 inches greater than the upper measurement. 
The epiphyses of the carpus were practically closed. Sexually, from the appearance of 
the genital apparatus, he was matured. 

At 16 years, 2 months of age, after a ten months’ lapse, his linear height showed 
no increase; it was still 75%4 inches; and his lower measurement still exceeded the upper 
measurement by about 7 inches. The patient’s height now fell within about the 1 to 7,000 
group on Burgess’ growth chart. The epiphyses of the carpus now were united; the distal 
epiphyses of the radius were normal and were not completely closed (Fig. 2). 

Other findings: His feet required a 1444 shoe. There were some hammer toes. He 
required a 101%4 glove and 16% size collar. He presented no prognathism. He was men- 


tally alert and, as mentioned before, sexually mature. 


*Shelton’s case of ‘“‘Constitutional Statural Overgrowth,"’ as quoted by Friedgood, is that 
of a boy 18 years old with a total linear height of 77% inches who presented eunuchoidal 
skeletal proportions. Although this boy presented ‘‘normal external genitalia,’’ there was 
“absence of body hair, transverse pubescence, poor libido and unusually small prostate.’’ It is 
likely that this patient has had or still has some gonadal insufficiency which accounts for his 
skeletal makeup and for the disturbed sexual symptoms. I do not think this patient similar to 
the family I am reporting. 
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At the last examination, when the patient was 18% years of age, the findings were 
the same as upon the examination when he was 16 years, 2 months of age. No changes 
had taken place. 


> 


Case 2.—D. H. O., the younger brother (Fig. 1), at 16 years of age, weighed 185 


pounds, and was 77% inches in height, with the lower measurement greater than the upper by 


614 inches. 

His infantile and childhood history was normal, with the exception that there was 
thought to be a slight delay in the development of the ossification centers when the patient 
was 5 years of age. He, too, was always the tallest in his class. 


The two brothers, D. H. O. and R. H. O., at ages 16 and 18% years, respectively. Note 


increased lower body segment and normal external genital development. 


At 11 years of age, his linear height was 66% inches, so that he fell within the 1 to 
10,000 percentile group on Burgess’ growth chart. His lower measurement exceeded the 
upper by 5 inches. The slight delay in ossification noted at the age of 5 must have cor 
rected itself; it was not apparent at this time. None of the epiphyses of the carpus were 
as yet united, and the sella turcica was of moderate size with a tendency toward bridging. 
Mentally he was normal, but physically there were signs of the early onset of puberty. 

At 12 years, 9 months of age, his linear height was 72 inches, an increase of 5% 
inches in a period of one year and nine months. His lower measurement exceeded his 
upper by 6 inches. Roentgenograms of the carpus showed that all the epiphyses were still 
ununited. At the elbow, the capitellum and trochlea were just uniting. The gonads and 
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external genitalia were developing normally, axillary and pubic hair was present in mod 
erate quantity, and hair on the upper lip was beginning to appear. His voice was break- 
ing, and he showed evidences of puberal change. 

A B. M. R. taken at this time was -17 per cent. He, therefore, was given some 
desiccated thyroid, but this medication was taken irregularly and only for a short time. 

At the age of 13% years, he weighed 158 pounds and his linear height was 74% 
inches—an increase of 24 inches within nine months, still placing him within the 1 to 
10,000 percentile group on the Burgess’ growth chart. At this time his lower body meas 
urement exceeded the upper measurement by 7 inches. All the epiphyses of the carpus 
were still open. His voice had become gruffer, and he was showing normal sexual as well 


as normal mental development. 


Roentgenograms of the two brothers, D. H. O. and R. H. O., at ages 16% and 19 years, 
respectively. Note the normal bone development and epiphyseal closure for age. 


At 16 years of age, this patient was 77% inches in height, a gain of 3% inches:in 
eighteen months. The lower measurement exceeded the upper by about 6% inches. Roent 
genograms of the carpus at this time showed that all epiphyses were closed, although 
there was still a faint separation on the lateral aspect of the epiphyses of the distal radius 
and ulna (Fig. 2). Linear growth now was apparently completed. The genital apparatus 
was normal, aiid the normal sexual reactions for his age were taking place. The face 
showed some acne, and the voice now definitely had adult pitch. Puberty had been 
accomplished. 

Other findings: He wore a size 14 shoe and about a size 9 glove. His collar size 


was about 144%. He showed no prognathism. 


Case 3.—The father, aged 47 years, is 7244 inches tall and weighs 220 pounds. 
His lower measurement exceeds the upper by 4 inches. 

Childhood history was normal. 

The size of his shoe is 11, the glove is 9, and the collar size is 17. 


He shows normal mental developmeut, and there is no evidence of physical or sexual 


disturbances having existed at any time, 
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Case 4.—The mother is 69% inches tall and weighs 158 pounds. Her lower measure- 
ment is 6 inches greater than the upper. 

Childhood history was normal. 

She wears a size 10 shoe, and size 8 glove. 


She shows normal physical, mental, and sexual development. 


COMMENT 


An accelerated height of 70.2 inches or over is considered by Engelbach’® 
to be a disturbance attributable to an overactive anterior pituitary gland. As 
such, my eases fall within this grouping, with the exception of the mother who 
is tall but not quite that tall, although she too presents the same excessively in- 
creased lower body segment as the others. 

While I agree that an overactivity of the anterior pituitary gland is perhaps 
likely in these eases, I feel that one must not overlook the following facts: 
Firstly, statural growth for this generation is on the whole greater than that 
for individuals a generation ago. Secondly, none of my patients shows any evi- 
dence of an enlargement of the sella tureica, nor do the parents or the older 
brother, whose epiphyses have now been closed for several years, show any evi- 
dence of acromegaly. 

In all likelihood, therefore, I believe that the tallness or statural over- 
growth in these four adults is due simply to a functional or physiologic over- 
activity of the somatotropie factor of the anterior pituitary gland and is not 
due to a pathologie overactivity, as in acromegaly. It seems to me that there 
was simply a familial trend toward this statural overgrowth. 

Further, it is this familial trend that can also account for the excessively 
inereased lower body segment in these patients without the usual accompany- 
ing manifestations of gonadal insufficiency. 

That there was no gonadal insufficiency was indicated not only by the 
normal appearance of the sexual apparatus and the apparently normal sexual 
response in all of these individuals, but also by the fact that the two brothefs 
showed epiphyseal closure at the proper time—an indication that normal 
gonadal! secretion was present. Had gonadal development been deficient or ar- 
rested, the epiphyses would have remained ununited for a long time and would 
have shown up on roentgenograms. 

While my patients showed definite evidence of normal gonadal develop- 
ment and function, there may be eases where gonadal insufficiency may not be 
apparent or may go unrecognized. Such a case where gonadal insufficiency may 
not have been apparent but will, I believe, eventually make itself evident because 
of the familial trend in that direction, is that described in Mansbacher’s report 
on ‘‘Familial Eunuchoid Gigantism’” in two brothers. 

Here, the younger brother, aged 10, presented a marked overgrowth of the 
long bones and eunuchoid skeletal proportions, and yet he showed no apparent 
sexual underdevelopment. The older brother, aged 19, was 83 inches tall and 
also presented similar skeletal disproportions and open epiphyses, but he 
showed the usual accompanying sexual underdevelopment, as well as hypo- 
trichosis, impotence, and absence of secondary sex characteristies. 

There is good reason to believe from the developmental report, that Mans- 
bacher’s younger boy, who at 10 years of age did not show any marked evidence 
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of any sexual disturbance, will eventually follow the pattern of sexual under- 
development similar to that of his older brother, just as the younger brother 
in the family I have presented followed the developmental familial trend of his 


older brother and his parents. 

In my eases, I wish to point out that I am using the term eunuchoid with 
reservations and that I am, therefore, limiting it only to a disproportion between 
the upper and lower body segments. It carries with it no connotation of sexual 
underdevelopment. 

SUMMARY AND CONCLUSIONS 


I have found that skeletal growth and body proportions usually are altered 
when there is a gonadal insufficiency from early infancy. At the age of 6 or 7 
years, instead of at 101% or 11 years as in the normal, gonadal insuffieiency will 
cause the measurement of the lower body segment to become equal to the meas- 
urement of the upper body segment. Thereafter, if the gonadal deficiency con- 
tinues, eunuchoid skeletal proportions become apparent—that is, there will be 
noted an increased lower body segment and a delay in closure of the epiphyses 


of the long bones. 
Thus, generally, it can be said that so-called eunuchoid proportions or in- 


creased lower body segment can be attributed to gonadal insufficiency. 
In my eases of the two brothers and their parents, gonadal insufficiency 


does not exist. 
It becomes necessary, therefore, to recognize that there is a skeletal dispro- 


portion similar to that noted in patients with gonadal insufficiency, which must 
be attributed simply to a constitutional, genetic, or familial factor rather than 
to gonadal failure. 

It is suggested that instead of the word eunuchoid one should use ‘‘in- 
ereased measurement of the lower body segment’’ or ‘‘increased lower body 
segment or measurement’’ so that no connotation of sexual underdevelopment 


goes along with it. 
There must exist many cases similar to mine. I have reported these because 
to date such reports have not been sufficiently emphasized or reported upon in 


the literature. 
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SCLEREMA NEONATORUM 


Witson E. Huenes, M.D., anp Morton L. Hammonp, M.D. 
Bautrmore, Mp. 


a, prorat neonatorum is an uncommon disease characterized by a diffuse, 
rapidly spreading, nonedematous, tallowlike hardening of the subeutaneous 
tissue of infants in the first few weeks of life. The skin in involved areas cannot 
he picked up, and the subcutaneous tissue seems bound down to subjacent muscle 
and bone. The involvement usually starts on the buttocks, thighs, or trunk, but 
may spread to involve any area of the body save the soles, palms, and genitalia. 
The affeefed infants often have other diseases associated with the process, such 
as pneumonitis, enteritis, intracranial hemorrhage, or congenital heart disease. 
Of the reported cases, only a minority are in premature infants. Many show 
marked difficulty with respect to temperature control and little tendeney to 
spontaneous movement, especially after the process is well established. The 
disease is usually discovered in the first few days after birth, hut may be seen 
immediately post partum or as late as several weeks of age. With few excep- 
tions, the course is rapidly downhill with a fatal termination only a few days 
after appearance of the manifestations. 

This condition was probably first deseribed by Usembenzius,' but the elassie 
description of the disease was by Underwood.2. He named the disease deserip- 


tively ‘‘skin-bound,’’ giving such a thorough and exact picture of the condition 
that the process is ealled ‘‘Underwood’s Disease’’ in many texts today. Unfor- 


tunately the introduction of the term ‘‘selerema’’** brought about a confusion 
in nomenclature that still persists. 

Standard references** agree that sclerema is a separate entity clinically 
and pathologically from such diseases as subeutaneous fat necrosis and sclero- 
derma. Despite this, many authors have applied the term ‘‘selerema’’ to sub- 
cutaneous fat neerosis**® or have combined subeutaneous fat necrosis and 
sclerema under the single term ‘‘sclerema neonatorum.’’'® " Still others'® ™ 
include scleroderma of later infaney and childhood. One author," in an attempt 
to elarify the nomenclature, deseribed a case of hydrops fetalis as sclerema. 
Even Channon and Harrison,’*® whose chemical studies of both selerema and 
fat necrosis have been fundamental, combined both diseases under the single 
term although they admitted that others might disagree with such a classifica- 
tion. One article’® dismisses sclerema altogether as being ‘‘nothing more than 
subeutaneous fat necrosis present at birth.”’ 

Bernheim-Karrer" has established the term ‘‘subeutaneous fat necrosis’’ 
first suggested by Fabyan"* and has applied it to a definite process distinct from 
sclerema. Other authors'**' have since preferred to employ this term. Ejichen- 
laub and Sandler,” in reporting a case of sclerema, believed that there are five 
separate similar entities affecting the infant, i.e., edema, scleredema, scleroderma, 
sclerema, and subeutaneous fat necrosis. Their differentiation of the latter two, 

From the pediatric and pathology services of Baltimore City Hospitals. 
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which is distinct, is based on the clinical pictures, histologic findings, and prog- 
noses. The authors whose cases are included here under the review of cases 


‘sclerema’’ as outlined in the introductory paragraph. 


have used the term 

Clinically subeutaneous fat necrosis may be differentiated from sclerema. 
The former oecurs in more or less sharply circumscribed areas which are freely 
movable over subjacent muscle and bone and have a marked tendency to ealcifi- 
eation and cyst formation. The process shows a predilection for the cheeks, 
shoulders, and back, The infants affected have little or no difficulty with tem- 
perature control or spontaneous movement. There is usually a history of 
obstetric or other trauma to the involved areas. As the disease progresses, the 
areas have a tendency to liquefy and in most instances to disappear. The prog- 
nosis is good; almost all patients recover. Section of affected tissue shows 
neutral fat erystals with infiltration of lymphocytes, plasma cells, and giant 
cells, a picture not seen in typical sclerema. 


REVIEW OF CASES 

In reviewing the cases reported in the literature as sclerema, the authors 

have eliminated all cases which seem more typical of subcutaneous fat necrosis, 

scleroderma, or hydrops. Also, nine probable cases***' lack sufficient informa- 

tion to warrant inelusion on the chart. Only cases which conform to the criteria 
described in the opening paragraph are included. 


Briefly, the significant findings from the twenty-eight cases reviewed (in- 


cluding the probable cases not shown in the table) are as follows: (1) Average 
age of onset was 4 days with extremes from birth to 70 days; (2) 25 per cent 
of the mothers were ill at the time of delivery; (3) all but two deliveries were 
spontaneous; (4) average birth weight was 2,800 Gm. with variations from 
2,150 to 4,100 Gm.; (5) the majority of infants exhibited abnormal behavior 
at birth, weakness and cyanosis being the most common symptoms; (6) almost 
all children had difficulty with body temperature control and evidences of other 
complications besides sclerema; (7) 75 per cent died, with the average age of 
death 10 days; (8) eleven infants were autopsied, thickening of connective 
tissue bands being the most common finding. 


CASE REPORTS 

Case 1.—B. B. M., a 2-day-old Negro male infant, was transferred to the pediatric 
service Feb, 24, 1947, because of ‘‘difficult respirations.’* The mother was 24 years old, 
seronegative, Rh positive, and in good health One previous pregnancy resulted in a full-term, 
healthy infant, and she had a negative past history for syphilis, tuberculosis, and diabetes. 
Labor had been normal and lasted twelve hours. The presentation was vertex, L.O.A. 
Delivery was spontaneous. The birth weight was 2,700 Gm. The child did not breathe spon 
taneously and required suction and intramuscular caffeine sodium benzoate. After entering the 
regular nursery, the child’s respiration continued to be grunting. The following day a 
laryngoscopy was performed, but nothing abnormal was seen. He had taken a negligible 
amount of fluids by mouth before admission. 

Physical Examination.—Examination revealed a well-nourished newborn infant who ap 
peared desperately ill. The respirations were grunting, gasping, and irregular, There was 
cyanosis of the hands and feet but no jaundice. The rectal temperature was 95° F. The 
subcutaneous tissue over the back, buttocks, thighs, and legs was markedly indurated and 
bound down to underlying structures. The skin was cold and could not be picked up. There 
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and living children. 


The heart was enlarged; its sounds were of fair quality. 
long systolic murmur heard best along the left sternal border. 


There were frequent generalized tonoclonic 
The head appeared small with a small anterior fontanel. Its circumference 
The child’s length 
The chest was asymmetrical with a 
The lungs were relatively dull to percussion 


There 


The remainder 


Laboratory Findings.—Leucocytes numbered 17,200, and there were 17.4 Gm. of hemo 


globin. The urine was negative. 


serum revealed 


liter, calcium 7.9 mg. per cent, and phosphorus 6.6 mg. per cent. 


spinal fluid were negative. 
and possibly enlarged thymus (Fig. 1). 


a carbon dioxide content of 


97 90 


The blood serology was negative. 


Analysis of the blood 
volumes per cent, chlorides 113.6 mM per 


Cultures of the blood and 


Films of the long bones were negative. 


Roentgenograms of the chest showed a diffusely enlarged heart 
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Parenteral 
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Trunk and 
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connective 
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Therapy.—On admission the child was placed in constant oxygen. He was supported 
parenterally with subcutaneous injections of one-third M/6 sodium lactate and two-thirds 
physiologic saline mixed with 5 per cent glucose in distilled water. Because of cardiac 
enlargement, he was not given intravenous fluids, and subcutaneous injections were by neces- 
sity given over the anterior thorax and abdomen. His daily fluid intake was slightly more 
than 100 c.c. per kilogram. He received a small amount of formula by mouth. 
70 R to his upper chest on the second day in hopes of reducing the size of the thymus gland. 
From the second day, for fifteen minutes every three hours he received hot water baths, at 
a temperature between 100° and 105° F., which covered the whole body except the face, 
which was covered by an oxygen cone. Between the baths he was kept under a heat lamp. 
Clinical Course.—On oxygen and heat therapy the aeration of the child’s lungs improved 
and convulsions ceased. However, there was marked difficulty with temperature regulation, 
the rectal temperature falling as low as 95° F. despite external heat. There was never any 
fever. The induration of the subcutaneous tissue progressively spread to involve the entire 


He was given 
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body except the palms, soles, and genitalia. With its spread, the child developed greater 
difficulty sucking and breathing and displayed less and less spontaneous movement until he 


appeared to be cast en bloc. There was never any diarrhea or signs of intestinal obstruction. 


The course was progressively downhill with death on the sixth day of life. There was no 


autopsy. 


Roentgenogram of chest (Case 1) showing diffusely enlarged cardiac (and possibly 
thymic) shadow Cardiothoracic index is 0.80. 


CASE 2. . G. R., a 2-day-old Negro female infant, was transferred to the pediatric 
1947, because of ‘‘inability to use left arm and peculiar hardness of skin.’’ 


service May 9, 
Three previous 


The mother was 21 years old, seronegative, Rh positive, and in good health. 
all resulted in full-term, healthy infants. She had a negative past history for 


pregnancies 
Labor had been normal and lasted twelve hours, Due 


syphilis, tuberculosis, and diabetes. 
to a pelvic dystocia caused by a small sacral exostosis, the head lay in a persistent L.O.T. 
position, was rotated L.O.A., and delivered by a mid-forceps procedure. The child did not 
breathe spontaneously, but was resuscitated after several minutes and then breathed poorly. 
She was laryngoscoped, and thick mucus was removed from her upper respiratory tract. 


After this she breathed fairly well and slowly gained muscular tone. The birth weight was 
Shortly after birth, it was noted that the child had suffered a brachial palsy of 


» 600 Gm. 
The day after birth the child was noted to be vomiting and 


the upper arm type on the left. 
failed to pass any meconium. On the day of transfer, the baby was unable to retain any 
fluids whatsoever. She still had failed to pass any meconium and also had developed a 


‘*wooden’’ texture to the subeutaneous tissue of the trunk and left buttock. 


Examination revealed a well-developed and nourished newborn 


Physical Examination. 
The ery was weak, but the muscular tone was 


Negro female infant who appeared acutely ill. 
Respirations were regular and not labored. There was no 
The subcutaneous tissue of the trunk and 
The skin was cool and 


good except for the left arm. 
eyanosis or jaundice. The child did not convulse. 
left buttock was firm and bound down to underlying structures. 
could not be picked up. There was no pitting on pressure. The only evidence of forceps 
trauma was a swelling of the lids of the left eye. The lungs were fairly well aerated, and 
the heart was not enlarged. The heart sounds were of good quality, and there were no 


murmurs. The abdomen was soft but slightly distended, and was quiet to auscultation. The 
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anus was patent, and rectal examination failed to reveal any obstruction. The remainder of 


the examination revealed nothing abnormal. 


Laboratory Findings.—Blood count: 4,900,000 red cells, 18.0 Gm, of hemoglobin, 11,050 
white cells. Smear: 14 per cent nonsegmented polymorphonuclears, 50 per cent segmented 
polymorphonuclears, 36 per cent lymphocytes. Hematocrit 48 per cent. Red cells and plate- 
lets normal in appearance. Serology negative. Analyses of blood serum: carbon dioxide 
content 32.8 volumes per cent, chlorides 78 mM per liter. Cultures of the blood and spinal 
fluid were negative. The urine was normal. Subdural taps bilaterally revealed a very small 
amount of clear fluid. Roentgenograms of the abdomen revealed gas-distended small bowel 
with multiple fluid levels (Fig. 2). There was no gas visible in the large bowel. 


Fig. 2.—Roentgenogram of abdomen (Case 2) showing gas-distended loops of smail bowel with 
fluid levels forming ladder pattern. No gas is visible in large bowel. 


Therapy.—The child was placed in an oxygen tent. Hot water baths (102°-104° F.) 


were given for twenty minutes every three hours. In between baths the infant was kept under 


a heat lamp. Because of persistent vomiting, fluids were discontinued by mouth. In the 
period of twenty-four hours on the pediatric service the child received 145 c.c. of 10 per cent 
glueose in distilled water, 50 ¢.c. of whole blood, 40 ¢.c. of plasma, and 100 c¢.c. physiologic 
saline intravenously. The stomach was washed out by tube, and about 100 ¢.c. of dark brown 
watery fluid were removed. Wangensteen suction was instituted along with a rectal tube in 
order to reduce distention, but was not very successful. The infant was transfused with 
blood in preparation for surgery to relieve the intestinal obstruction. 


Clinical Course-——On the morning following admission the subcutaneous induration was 
noted to be spreading over the extremities. Despite attempts to rehydrate the patient and 
to relieve intestinal obstruction, the infant rapidly expired before any operative procedure 
could be attempted. The child died at the age of 3 days, twenty-four hours after admission 
to the pediatric service. There was never any difficulty with body temperature control, The 
child did not have any bowel movements during life. 


Autopsy Findings.—On gross examination the external surface of the body revealed 
only two abnormal findings: (1) a markedly distended abdomen and (2) a firm induration 
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of the subcutaneous tissue of the face, arms, trunk, buttocks, thighs, and legs. On cut section, 
the subeutaneous fat depots were unusually thick and firm and had the ‘‘feel of suet’’ 
when cut, 

Internally the pleural spaces were free of fluid. The lungs were normal in size but 
were slightly heavy, and there were dark, patchy, atelectatic areas of depressed lung tissue 
seen over the surface of both lungs. Cut section revealed a slight amount of edema fluid 


mingled with congestive change. The thymus was normal in size. The heart was normal in 
every respect. The brachial plexus on the left showed some petechial hemorrhage into the 


eapsule, but did not appear torn. 


Fig. 3.—A, Shows subcutaneous tissue in Case 2. Compare this with normal control, 
B, of same age and weight and under the same power of magnification (x30). Note much 
greater width of subcutaneous fat layer and increased width of connective tissue bands. Note 
also lack of cellular infiltration. 


On opening the peritoneal cavity, the peritoneal surfaces, liver, spleen, adrenals, and 
kidneys appeared normal in every respect. The stomach and esophagus were opened and 
found to be normal except for submucosal hyperemia. The remainder of the small intestines 
was extremely distended, thin-walled, but without pathologie change in the mucosa. The 
ileocecal valve was normal and offered no obstruction, The cecum was normal in caliber, 
but above the junction with the ileum the remainder of the colon was contracted and free of 
fecal material. No mechanical obstruction of any kind could be discovered, however. 

The brain was free of any hemorrhage and appeared normal in every respect. 

On microseopie section the subeutaneous fat depots were at least twice us thick as in 
a normal control of the same weight and age, and connective tissue bands were thicker than 
those of the control (Fig. 3, 4 and B). Under higher power, it was seen that the fat cells 
were engorged with fat, but that there was no cellular infiltration and that the greater size 
of the connective tissue bands was due to thickening of collagen. By means of the nile blue 
staining technique, it was possible to determine the character of this fat. With this stain, 
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neutral fat stains light red, cerebrosides and cephalin light blue, fatty acids and soaps darker 
blue, and elastic tissue deep blue.s? In these sections the fat stained consistently light red, 
denoting principally neutral fat deposits. No neutral fat crystals could be detected. The 
periadrenal fat stained purple, denoting the presence of considerable fatty acids, and many 
fatty acid crystals could be detected in this area. There was also some patchy broncho 
pneumonia in both lungs on microscopic section. Sections of other organs were not remarkable. 


Case 3.—S. B., a 31-day-old Negro female infant was admitted to the pediatric service 
July 29, 1941, because of ‘‘severe diarrhea.’” The mother was 27 years old, seronegative, 
Rh type unknown, and in good health. One previous pregnancy resulted in a full-term, 
healthy infant. She had a negative past history for syphilis, tuberculosis, and diabetes, but 
suffered from asthma, Labor had been normal and lasted approximately eight hours. The 
presentation was vertex and delivery spontaneous. The child cried immediately and exhibited 
no neonatal difficulties. The birth weight was approximately 2,900 Gm, The child was not 
breast fed at all, but put on a rather dilute evaporated milk formula with added cane sugar. 


Fig. 4.—Gangrene of feet and ankles and three fingers of right hand in Case 3. The right middl 
finger, which appears gangrenous here, later revitalized. 


The baby appeared well until 24 days old (seven days prior to admission) when she 
: I : ys | 


suddenly developed severe diarrhea with fifteen green, watery stools a day. The following 


day the child was taken to another clinic where she was placed on sugar and salt-water mix 


ture. A culture of stool proved negative for intestinal pathogens. After three days of this 
treatment the diarrhea was considerably improved. An attempt was then made to resume 
milk feedings, but the diarrhea returned. She was again brought to a clinic where oral 
sulfadiazine (one grain per pound per day) was prescribed and subcutaneous fluids given. 
The child’s diarrhea did not improve, however, and in the last three days prior to admission 
to the hospital there were several episodes of vomiting. On the day before admission 
the mother noted the child was feverish and that there was infrequent, dark, scanty urination. 

Physical Examination.—At the time of admission, she was a fairly well-nourished and 
well-developed infant who appeared acutely ill. The respirations were grunting but not deep. 
There was no cyanosis. There was moderate loss of skin turgor and depression of the 
anterior fontanel. There was no evidence of sclerema at this time. The pharynx was mod 
erately injected, but there was no exudate. The lungs were clear to percussion and auscul 
tation. There were no abnormal findings in the heart or abdomen. 

Laboratory Findings.—Blood: 5.6 million red cells, 26,600 leucocytes, 72 per cent gran 
ulocytes, 13.2 Gm. of hemoglobin. Nasopharyngeal culture showed usual flora. The urine 
showed no acetone or other abnormalities. Serology negative. Stool cultures failed to reveal 
any intestinal pathogens. Analyses of blood serum: carbon dioxide content 33.4 volumes pet 
cent; chlorides 104 mM per liter. A roentgenogram of the chest was negative, By August 2 
the hemoglobin hed fallen to 7.8 Gm. but rose to 11.0 Gm. after transfusion. By August 11 
the white blood cell count had dropped to 13,500. 

Therapy and Course.——The patient was placed in constant oxygen and given 50 c¢.c. 
plasma and 40 ¢.c, of 10 per cent glucose intravenously, followed by the subcutaneous injee 
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tion of 90 ¢.c. of one-third M/6 sodium lactate, two-thirds 0.85 per cent saline. This was 
followed by the oral administration of an electrolyte-glucose mixture (containing sodium 
and potassium chloride, sodium lactate, and glucose), 85 ¢.c. every four hours. After 
eighteen hours on this regime, the patient appeared much worse despite some decrease in 
the number of stools. She was more dehydrated, weaker, and appeared to be more 
eyanotic. She then received 75 e¢.c. of 10 per cent glucose followed by 75 c.c. of one-third 
M/6 sodium lactate, two-thirds 0.85 per cent saline intravenously, plus 40 c.c. of the latter 
mixture subeutaneously. At the end of twenty-four hours, despite a fluid intake of 200 
e.c. per kilo and a weight gain of 250 Gm., the infant still appeared to be in worse con- 
dition. The feet and hands were markedly cyanotic despite oxygen. The reflexes were 
generally hyperactive with a positive peroneal sign. At this time attempts to obtain 
sufficient blood for determination of serum calcium were unsuccessful. Ten c.c. of 10 
per cent calcium gluconate were given intravenously with no response. Four hours later 
this was repeated and followed by 5 per cent calcium lactate by mouth every four hours. 
At this time, the serum calcium was 8.6 mg. per cent and the phosphorus, 5.5 mg. per cent. 
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Fig. 5.—Section of subcutaneous tissue from an area of resolved sclerema in Case 3 (X60). Note 
thickening of connective tissue bands and absence of fat necrosis. 

The electrolyte-glucose mixture was continued by mouth, but reduced to 50 c.c. every 

four hours. Three hundred ecubie centimeters of a mixture of 3 per cent Amigen and 5 

per_cent glucose with added potassium were given intravenously daily for the next four 

days. Vitamin D was given for five days in a dosage of 100,000 units per day. 

On the second day after admission (thirty-third day of life), the child had developed 
definite gangrene of both feet and ankles and the fingers of the right hand (Fig 4). In 
addition to this there was marked diffuse induration of the subcutaneous tissues of the 
thighs and trunk. The skin could not be picked up, did not pit on pressure, and was bound 
down to underlying structures. The skin over the indurated areas was otherwise clear. 
The process rapidly spread to involve all the extremities on the following day. By the 
fifth day the patient’s general condition was improved, despite no change in the sclerema 
or gangrene, and she was started on feedings of an Alacta* and Dextri-Maltose mixture 


*Supplied through the courtesy of Mead, Johnson & (v. 
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which were slowly increased over a period of a week to an adequate caloric intake. During 
the next several days, the infant received several small transfusions of type-compatible 
heparinized blood to correct anemia and to prepare for operations. 

About five days after the full progression of the sclerematous process, it was noted 
that the subcutaneous induration was becoming less firm. By the end of ten days, it had 
practically disappeared. Its resolution was as diffuse as its development. There were no 


localized areas of softening, cysts, or calcific deposits. By the end of the second week, 


the skin and subcutaneous tissue except for the areas of gangrene felt normal. The only 
evidence of the past process was a slight desquamation of the skin over the thorax, which 
cleared after a few days. 

The gangrene of the feet, ankles, and fingers remained unchanged, however. There 
were sharp lines of demarcation around which deep ulcerations developed. Tissues below 
these lines were devitalized. Amputation, guillotine type, of the middle third of the left 
leg was performed on the fifteenth day and of the right leg on the seventeenth day. The 
fourth and fifth fingers of the right hand self-amputated on the twenty-third day, leaving 
a clean-cut division at the lines of demarcation. The middle finger, which had appeared 
gangrenous, became revitalized. By this time, the diarrhea had ceased and the infant was 
doing well on full feedings. 

Surgical Pathology.—Microscopic sections taken through the areas of gangrene showed 
the usual picture of advanced coagulation necrosis and loss of definite structure characteristic 
of necrotic tissue. 

In sections taken well above the area of gangrene where the subcutaneous tissue had 
recently been subject to sclerema, the connective tissue bands were wider than normal, but 
the fat cells looked essentially normal and cellular infiltration was absent (Fig. 5). 


COMMENT 


Certain fundamental considerations in the study of subcutaneous fat in 
infants with sclerema have been fairly well established: (1) that the subeuta- 
neous fat of infants with sclerema is essentially the same chemically as that of 
normal infants, (2) that the subeutaneous fat of all newborn infants differs from 
that of older individuals in having a lower solidification point, and (3) that low 
body temperature might well be a factor in the induration of this fat. 

It has been fairly well accepted that the low oleic acid content of fat in 
sclerema plus a low body temperature are the major factors in the etiology of 
this condition. There are several possible objections to this premise, however. 
Although early workers***’ reported infants with sclerema to have less oleic 
acid in their fat than controls, recent workers***? have found no appreciable 
difference between the two groups. Still it is contended** that the lower level of 
oleic acid of all infants makes them more liable to fat-hardening with chilling. 
This is true, but it has been found that the solidification point of this fat is too 
low (22° to 25° C.) to be a factor.** Furthermore, it has been shown that an 
ordinary infant’s subeutaneous tissue when chilled in the morgue is not nearly 
as firm as that of an infant with sclerema during life.** Further objection has 
been voiced to the cold theory*® because the process can occur in utero*® and 
does not affect exposed parts of the body first. In addition to this, not all infants 
with selerema have had low body temperatures ; some remained fairly normal ;*’ 
others actually had fever during most of the course.** ** Also, treatment by the 
use of external heat greater than body temperature has not met with much 
success, ** 4°51 
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In support of the low oleic acid plus low temperature theory, is the fact 
that the fat itself is firm,?° whether or not changes in other subcutaneous tissues* 
lend to the induration. It is also a facet that the composition of this fat makes it 
more susceptible to hardening on cooling, and there is some difference of 
opinion® as to the solidification point of this fat, there being no clear end point. 
Furthermore, the fact that the fat does not readily reliquefy with heat treat- 
ment is insignificant when one considers the supercooling properties of fat** 
and the wide difference between solidifying and melting points which makes it 
as difficult to reliquefy as to solidify initially. The liquefaction levels reported* 

42° to 44° C.) are above the temperature of baths and other heat agents used 
in therapy. Also, the fact that cases without low body temperature have been 
reported loses significance when one considers that it is the peripheral and not 
the rectal or mouth temperature that is important, and that an infant with 
moderate fever may have considerable reduction of the peripheral temperature, 
as is often seen in eases of infantile diarrhea with shock. 

Rather than considering olein content, the iodine number of separated fatty 
acids has been considered a more reliable indication of fat hardness.** A lower 
fatty acid iodine value has been found in newborn infants than in adults,** ** 
but no lower in infants with selerema than in controls. However, this assump- 
tion is not valid. It has been shown that small amounts of palmitie or stearic 
acid added to other known fatty acids can appreciably affect the melting point 
with little change in iodine number. The fatty acid content of the fat of new- 
born infants has also been shown to be higher than in adults, but there is no 
difference between infants with selerema and controls. The fact that typical 
sclerema seems limited in its onset to the first three months of life** seems 
significant. 

It has been found that the fat of newborn children becomes less hard when 
the infant begins to feed, becoming richer in olein and the glycerides of volatile 
fatty acids.°’ ‘Studies of infant chyle®* show that softer fat enters the infant’s 
cireulation from the intestinal absorption of milk fats and is presumably the 


major faetor in bringing about this change. It has also been shown that the 
blood of infants with selerema has a higher lipid content than that of controls,** 
suggesting that there may be some abnormality of fat metabolism concerned in 


sclerema 

Furthermore, it has been demonstrated that maternal diet can influence the 
hardness of fetal fat,°° although the deficiencies in the maternal dietary intake 
would necessarily have to be rather unusual. Nevertheless, it has been consid- 
ered a possible factor in sclerema.** Studies in animals* have indicated that 
fetal fat laid down in a ‘‘high temperature zone’’ of the mother has a high 
content of saturated fatty acids and, consequently, a high melting point. 

At one time dehydration was considered as the major factor*®? in sclerema 
neonatorum, and it is true, on reviewing the eases, that most of the infants with 
sclerema have suffered from some degree of dehydration. But so many infants 
suffer from severe dehydration that one would expect to see the condition more 
commonly than it is actually seen if this were the sole or major factor. 
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Of more significance is the fact that nearly all these infants have suffered 
from some other grave condition, such as sepsis,** pneumonia,”* diarrhea** (Case 
3), intestinal obstruction*® (Case 2), or congenital heart disease (Case 1). This 
would suggest that sclerema is secondary to another illness® and that the factor 
which causes it is common to all these illnesses. Signs of this factor, i.e., dehy- 
dration, low body temperature, and weakness, have been frequently observed. 
To these, we ean add acidosis as still another concomitant. For the one state 
that all these infants had in common was shock, and from evidence in one of 
our patients (Case 3), the significant feature of shock in this condition is the in- 


sufficiency of peripheral circulation presumably due to vasoconstriction. This 
circulatory collapse may bring about such a reduction of peripheral temperature 
as to enhance fat-hardening. , 

Yet this explanation alone does not seem to account for the whole syndrome. 


The condition can be present at birth in the absence of exceptional trauma," 
and scleremic infants seem unusually predisposed to develop debilitating ill- 
nesses which precede or are concomitant with the process. There is still the 
36, 47, 64, 65 


thickening of connective tissue bands** (Case 2) to be explained. Two 


authors*” ** considered this change to be of primary significance in the disease 
and minimized the role of fat change, if any, in this condition. The regularity 
of its presence in earefully prepared sections suggests that it is a significant 
mechanism in the induration of subcutaneous tissue. Since it occurs whether 
the fat cells are atrophied, normal, or engorged, the idea formerly entertained*® 
that the thickening is a manifestation of shrinkage has been discarded. There 
seems little doubt that this thickening represents a significant alteration of 
collagen. Recent work with thiouracil®* may be of significance. Adults made 
temporarily hypothyroid with thiouracil develop ‘‘early scleroderma-like 
changes’’ with complaint of being ‘‘tight-skinned’’ and ‘‘muscle bound.’’ 
Biopsy shows swelling of collagen fibers of connective tissue bands similar to 


’ 


that seen ip sclerema. At the same time, the usual clinical picture of myxedema 
is lacking. 

This does not signify, however, that changes were necessarily due to arti- 
ficially induced hypothyroidism, but possibly that thiouracil may have had 
some unique effect of its own on connective tissue cells, possibly in selectively 
suppressing their metabolism. Several scleremic infants treated with thy 
roid?* ** have recovered, but there is no evidence that these infants were hypo- 
thyroid. Hypothyroidism should not be present in the first few days of life if 
the mother were not obviously myxedematous, and these infants also showed no 
other signs of hypothyroidism either at the time or after recovery. The therapy 
may have had some influence on connective tissue cell metabolism, but the efficacy 


47, 50 


of thyroid has not been proved as other infants*® (Case 3) have recovered 
without its use. Reports of suecess with its use in infants who have poor tem- 
perature control, increased blood lipids, and a peculiar state of subeutaneous 
tissue are, however, provocative. 

Two other possible etiologies should be discussed: infection and trauma. 
There is no question that these are infortant factors in subeutaneous fat necrosis, 
but on the bases of case histories and pathologie sections their possible roles in 
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typical sclerema seem unlikely. In the twenty-eight case reports of typical 
sclerema, only two (Hodder*® and Case 2) mention unusual trauma at birth 
or afterwards. In ten cases**: 2% 57 48, 64, 65, 68, 69 (Cases 2 and 3) where micro- 
scopic sections were examined, none showed evidence of traumatic necrosis of 
fat cells. Simple atrophy of cells has been reported in four instances.*® ** * 
As for infection, none of these sections showed evidence of cellular infiltration 
which should be present if local inflammation were to be a factor. 

With respeet to therapy, it is likely that heat of a degree sufficient to liquefy 
solidified fat (106° to 109° F.) applied externally to an infant in shock would 
probably increase damage to already injured vessels.*° Its use is, therefore, 
possibly contraindicated. In addition to the possible salutary effects of thyroid, 
measures aimed at correcting the shock itself, i.e., the correction of dehydration, 
acidosis, and their ecomplications,"' as well as the treatment of the primary con- 
dition may significantly improve sclerema. Many other treatments*® ** ** have 
been suggested but have probably not significantly altered the course of the 
disease. 


SUMMARY AND CONCLUSIONS ° 


Review of all available literature on sclerema and the reports of three addi- 
tional eases here show that sclerema neonatorum is a definite entity clearly dif- 
ferentiated from subeutaneous fat necrosis and edematous states in the newborn 
infant. Histopathologie findings showed that thickening of connective tissue 
bands was the only significantly constant finding. By means of the nile blue 
stain, the subeutaneous fat was found to react as neutral fat. 

Various etiological theories have been proposed. Most of the evidence favors 
the hypothesis that sclerema neonatorum may be a manifestation of severe shock 
in early infaney, and that the hardening of fat and thickening of collagen fibers 
in the subeutaneous tissues may result from insufficiency of peripheral circulation. 

The peculiar composition of infant fat lends itself to hardening, while it is 
suggested that disturbances of cell metabolism as a result of peripheral circula- 
tory failure may influence the change in collagen. 

There is little to suggest that trauma, local inflammation, or simple chilling 
are major factors in the etiology of typical sclerema. Dehydration probably 
contributes to circulatory inadequacy by reducing the blood volume, but is prob- 
ably not the primary etiological factor. 

It is reeommended that therapy be based on the correction of shock and the 
treatment of the primary disease. The use of thyroid extract has been suggested 
and warrants further trial. Local therapy seems to hold little promise. 
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CLINICAL SIGNS AND DEVELOPMENT OF SURVIVORS OF 
KERNICTERUS DUE TO RH SENSITIZATION 


Lottie LANpE, M.D. 
Drxon, ILL. 


NLY a few years have elapsed since Landsteiner and Wiener’ discovered the 

Rh factor and Levine and his co-workers? realized the bearing of this im 
portant discovery on erythroblastosis fetalis. During this short period of time, 
several hundred publications on the Rh factor from the hematologic, clinical, and 
pathologie aspects have appeared in the literature. A review by Potter® in 1944 
discussed 140 papers dealing with this subject. Most of them are concerned with 
the pathogenesis of erythroblastosis, the clinical course and treatment during the 
stormy neonatal period, and anatomic findings in infants who expired within 
the first few days or weeks of life. Little is known so far about the further 
development of children who survive the relatively rare and mostly fatal com- 
plication of icterus gravis neonatorum, called kernicterus. 

Icterus gravis neonatorum and kernicterus are not disease entities but only 
clinical syndromes. While many cases published with this diagnosis were prob- 
ably due to Rh sensitization, review of the older literature proves that the severe 
jaundice and its cerebral sequelae were frequently caused from septic infections, 
as in the case of Cornelia de Lange.* 

The occurrence of kernicterus is usually given as approximately 10 per cent 
of the cases of icterus gravis. Only Ford® reports that destruction of certain 


parts of the central nervous system is found in about 40 per cent of all cases of 


severe jaundice of the newborn infant. 

The neuropathologie picture of kernicterus was first described by Orth® in 
1857. The etiology of his case remains uncertain since no family history is given. 
The term kernicterus was coined by Schmorl’ in 1903. Sechmorl published the 
autopsy findings in 120 newborn infants who had died of icterus gravis. In only 
six instances, which means in 5 per cent of these 120 cases, did he observe typical 
changes in the brain, which he deseribed in detail. The structures most com- 
monly impregnated with pigment were: the caudate, lenticulate, subthalamic, 
and dentate nuclei, the thalami, the mammillary bodies, the cornua ammonis, the 
nuclei of the cranial nerves, the olives, and even parts of the cerebellar cortex, 
as well as the anterior and posterior horns of the spinal cord. This typical 
localization of the destructive process in the brain fully explains the character- 
istie motor disturbances in the patients to be described. 

Later investigators have confirmed Schmorl’s findings and added some 
details concerning the character of the degenerative process that takes place in 
patients who survive the neonatal period. Burghard and Schleusing,* who pub- 
lished the necropsy findings in an infant who died at 5 months of age, reported 
that the nuclei involved in the destructive process were not then pigmented. 

From the Dixon State Hospital 
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The ganglion cells, however, were shrunken and showed loss of the tigroid sub- 
stance, and numerous cells containing fat granules were found within the af- 
fected areas. Zimmerman and Yannet,® who described in detail the neuro- 
pathologie picture in one of their patients who expired at 3 years of age, mention 
that at this late stage of the process, the changes in the brain closely resembled 
those deseribed by the Vogts’ as ‘‘status dysmyelinisatus.’’ Since the etiology 
of this disease has never been found and the clinical signs are very similar to 
those of our patients, the few cases published so far may have been of some of 
the rare survivors of kernicterus. 

In the very extensive German literature on ‘‘icterus gravis neonatorum 
familiaris’’ during the first quarter of this century, there are more than twelve 
eases of kernicterus obviously due to erythroblastosis, verified by anatomic 
studies. I only mention those with interesting family histories, published by 
Beneke,"! Pfannenstiel,’? Ylppo,** Thorling,’* and Hilgenberg.** All these in- 
fants died during the acute stage within the first few days of life. At this early 
period of research, I summarized the concept of icterus gravis and kernicterus 
as follows:'® ‘‘The pathogenesis is still enigmatic, our therapeutic measures so 
far have been of no avail. However, from the familial occurrence we may as- 
sume that some hereditary factor plays an important part.’’ In the light of 
our modern knowledge, these old family tragedies are classical examples of Rh 
sensitization. 

In the United States, Zimmerman and Yannet" published a detailed study 
on kernicterus with an excellent description of the acute stage as well as obser- 
vations of cerebral sequelae in a few surviving patients. 

Among their own four eases, only the family history of Case 1, in which 
death oecurred on the eighth day, is characteristic of Rh sensitization. In Cases 
2 and 3 the severe jaundice was obviously due to sepsis. In Case 4 the history is 
too incomplete to allow any conclusion as to the etiology. 

Among the seven eases of survivors of kernicterus which Zimmerman and 
Yannet collected from the older literature, I found only the one published by 
Guthrie'® to fulfill the eriteria of kernicterus due to erythroblastosis. In the re- 
maining six eases reported by Hoffmann and Hausmann,’® Greenwald and Mes- 
ser,?° and Spiller,” the etiology is uncertain or not indicative of Rh sensitization. 

The elinieal picture of kernicterus and its cerebral sequelae, as described by 
Zimmerman and Yannet, is in short the following: The infant usually appears 
to be normal at birth. Jaundice starts before the second day and becomes 
rapidly intense. Evidence of involvement of the central nervous system is fre- 
quently observed even during the first days or weeks of life. Death usually 
occurs on or before the fifth day. In the few surviving patients, the early ap- 
pearance of inereased muscle tone is soon followed by athetoid movements of the 
extremities and rather severe mental deficiency. In one ease cerebellar ataxia 
was the dominating symptom. 

Recently Yannet and Lieberman, studying the population of a training 
school for feeble-minded patients, found three typical cases of kernicterus due 
to Rh sensitization and three other cases with insufficient family history, whose 
clinical symptoms were very suggestive of kernicterus. 


22.2 
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During the last few years ten additional cases of survivors of kernicterus 
were reported by Leonard,™* Docter,”* and Stiller. No clinical details are given 
by Doeter on his five cases except the interesting observation that some patients 
who are spastic when jaundiced tend to improve as the jaundice subsides and as 
they grow older. Of the four children described by Stiller, the oldest is only 
3 years old. In two of his patients at the age of 5 months, he observed paresis 
of the N. abducens. One of them also showed bilateral blindness. 

Considering the rare occurrence of survivors of kernicterus due to Rh 
sensitization and the fact that only fourteen certain eases have been published so 
far in the American literature, I was fortunate to observe the following eight 
typical eases among the neurological treasures of the Dixon State Hospital. 


CASE REPORTS 


Case 1.—B. 8S. was born Aug. 19, 1935. One sister, born in 1931, was living, in good 
health, and bright mentally. There were no pregnancies or miscarriages after his birth. He 
was full term, delivery was normal, birth weight was 6 pounds, 13 ounces. There were no 
apparent injuries or defects at birth. 

Neonatal Period.—He developed generalized severe icterus on the second day. The 
stools and urine contained large amounts of bile. On the third day slight opisthotonus was 
noticed. Blood examination on the third day showed 2.5 million red cells and 74 per cent 
hemoglobin. When the child was 17 days old the red count was only 1.58 million and 
hemoglobin 35 per cent. Subcutaneous fluids and three blood transfusions from 25 to 55 
e.c. each of his father’s blood were administered. He was discharged from the hospital in 
fair condition on Oct. 3, 1935. 

Further Development.—At the age of 914 months he was unable to sit alone or to hold 
up his head. The diagnosis was icterus gravis with aplastic anemia and evidence of kern- 
icterus. 

At one year of age he was seen at the Mayo Clinic. Marked spasticity was then 
present. Soon after, an operation was performed to correct the hyperadduction of both legs. 

Observation at the Dixon State Hospital.— 

Findings on admission (March 3, 1937): General condition and nutrition good. Head 
small, flattened occiput, circumference 17% inches. Operation scars on both thighs. Un- 
descended testes. Incoordinated movements of all four extremities. Vision seems normal. 
Hearing is questionable. Unable to walk or talk. I. Q. 42. Classified as imbecile with con- 
genital cerebral spastic infantile paralysis, which would indicate that he was still spastic at 
this time. 

Findings on Aug. 18, 1941 at 6 years of age: Has the appearance of a 3-year-old boy. 
Both testes descended. No spasms or paresis. This child is in continuous motion, with 
athetoid movements of his arms and legs, grimacing, and moving his eyes. It is impossible 
to examine his reflexes. He walks, or better tumbles around the crib holding to the crib sides 
in a strange jerky way. His nickname is ‘‘Jitterbug.’’ He seems to see but his hearing is 
questionable. He is not yet trained to toilet habits and has to be fed. He does not yet talk 
but seems to have some understanding. He takes pleasure in pulling other children’s hair or 
picking at them. Probable diagnosis—kernicterus. 

Nov. 6, 1941: Learned to walk alone but falls frequently due to disturbance of balance. 

Oct. 12, 1944: B. is getting strong and mischievous, His gait has much improved but 
there is still a definite disturbance of his balance. 

March 13, 1947: His gait has further improved, the disturbance of balance is still 
noticeable, especially when he changes direction. He is still in almost continuous motion, 
grinning and grimacing, mischievous, unsteady, gets into everything. He learned to feed 
himself in a messy way, goes to the toilet, does not talk, follows simple commands if signs 
are made to him, but shows no reaction te sounds. Seems to be completely deaf, I. Q. 22. 
Physically well developed. Weight, 50 pounds. 
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Rh Determination.—Rh determination on the parents’ blood on April 25, 1947, more than 
eleven years after the patient’s birth, gave the following result: Mr. 8.—Type O—Rh posi 
tive. Mrs. S.—Type O—Kh negative. No blocking Rh antibody. Trace (1:1) of direct 
Rh antibody. 

Summary.—tThis is a typical case of kernicterus due to Rh sensitization with severe 
jaundice and severe anemia of the newborn infant. There is serious retardation of his physical 
and mental development. He had one convulsion during the first year of life in the course 
of a respiratory infection. He was definitely spastic at one year of age, when an operation 
was performed to correct the hyperadduction of both legs, Athetoid movements are first 
mentioned at 18 months. At 6 years of age the spasms had completely disappeared. Espe 
cially interesting additional symptoms are severe disturbance of balance and deafness. He 
learned to walk alone at 6 years, three months of age. His gait improved gradually, and at 
the age of 1144 years the disturbance of his balance is noticeable only when he changes 


direction. He is physically well developed now. His I. Q. decreased from 42 at 1% to 22 


G. L. was a full term infant, delivered by cesarean section on Dee, 31, 1939. 


Birth weight was 3,055 Gm Ife was third in order of birth. 


Vother’s Obstetrical History.—The first child, a boy, was born in 1934 and was healthy 
and mentally normal. The second pregnancy was prematurely terminated at eight months’ 
gestation by cesarean section, because the mother had eclampsia. The baby died soon after 
birth 

With the third pregnaney (G. L.) the mother was anemie and had again a moderate 
hypertension. Her blood was found to be Rh negative. The placenta showed the typical 
characteristics of erythroblastosis. 

Veonatal Period.—Jaundice of the baby was noticed right after delivery. He had only 
..1 million red cells and 11 Gm. hemoglobin. There were 115,000 nucleated red blood cells 
and erythroblasts. The child was treated with intravenous and intramuscular citrated blood 
transfusions. He was diseharged from the hospital when he was 5 weeks old, his jaundice 
clearing. He weighed 3,160 Gm. 

Further Development.—The jaundice lasted more than seven weeks. At the age of 2% 
months he had the first convulsion; later he had mild convulsions up to 9 months of age. 
At 3144 months a diagnosis of cerebral spastic infantile paralysis and kernicterus was made 

Dr. Buchanan. He was cranky and fretful during the first year, but had a happy dis 
position later. He had frequent attacks of high fever with colds or pneumonia. He also was 
a serious feeding problem. He learned to sit at 18 months. At the age of 2 years, 3 months 
an alternating convergent strabismus and mental retardation were noticed. At the age of 
‘14 vears he was again found to have a moderate anemia. A pneumoencephalogram was made 
and reported to be normal. He could not yet stand or walk. He had generalized athetosis 
and some evidence of universal spasticity. He had a marked bilateral spastic squint. He 
apparently understood simple commands and there was no evidence of deafness. 

Observation at the Dixvon State Hospital. 

Findings on admission (Dee, 5, 1943): Fairly well developed. Circumference of head 
10144 inches; head symmetric and of normal shape. Convergent ‘strabismus of both eyes; 
follows objects. Plays with toys. Both testes descended. All four extremities hypotonic; 
almost continuous athetoid movements of both arms, to a lesser degree also of his legs. Knee 
jerks normal on left side, questionable on right side. Abdominal reflexes positive. Sits alone; 
stands when holding to erib side. Makes incoordinated movements of his arms when trying 
to walk with assistance. Does not talk but seems to have some understanding and follows 
simple commands. Wets and soils himself, and has to be fed. I. Q. 14. 

April 18, 1947: Weight 39 pounds. Height 41 inches. Cireumference of head 20 
inches. Convergent strabismus of both eyes and levoversion of right eye. Fundus of both 
eyes is normal. Follows objects, grabs them and plays with them. Vision and hearing seem 
to be normal, Is still in almost continuous motion with athetoid movements of both arms 
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and legs, and grimacing. He walks around in the dormitory in a fast, excited way, holding 
to the crib sides, his right foot in planovalgus position, his left foot in varus position. Mild 
degree of lead-pipe rigidity of both arms and legs, but is not hypertonic or spastic. Tendon 
reflexes increased. Babinski negative. Abdominal reflexes questionable, Does not yet talk. 
Cannot feed himself by spoon due to his incoordinated movements, but eats bread or cookies 
alone. He is partly trained to toilet habits. Has a happy disposition and likes to play with 
other children. His I. Q. was found to be only 12, which may be a little too low. 

Oct. 8, 1947: Learned to feed himself by spoon. Walks more steadily and has a better 
understanding. 

Summary.—tThis is a ease of typical kernicterus due to erythroblastosis with jaundice 
starting right after delivery and lasting over seven weeks, There was moderate anemia dur 
ing the neonatal period. There were frequent convulsions from 2% to 9 months of age. 
He was a serious feeding problem and had frequent attacks of high fever. At 344 months 
he was definitely spastie. At 314 years there was only a mild degree of spasticity, but there 
was generalized athetosis. “At 5 years of age he had periods of hypotonia, He sits alone 
and stands when holding the crib side. At 7 years his spasticity disappeared; we find only 
a mild degree of lead-pipe rigidity of all four extremities, which increases with intentional 
movements. He walks around the cribs. He just learned to feed himself by spoon. He 
tries hard to talk and has some understanding; he asks for the toilet by signs. He has a 
happy disposition. His I.Q. is given as only 12. 


Case 3.—T. M. was born on May 29, 1943. He was full term and delivery was normal. 
No instruments were used. He was third in order of birth. He weighed 7 pounds, 14 ounces. 

Mother’s Obstetrical History.—The first child was a healthy normal boy, the second child, 
a healthy normal girl. 

The third child was our patient, T. 

The fourth pregnancy was a stillbirth of seven months’ gestation with congenital mal 
formations, without feet, and born in September, 1944. During this last pregnancy the mother 
developed a severe toxemia with generalized edema, high blood pressure, and transitory mental 
disturbance. 

Rh Determination on the Family.—The mother and the second child are Rh negative. 
The father and all the other children are Rh positive. This would indicate that the father 
is heterozygot (recessive), Rh positive. 

Neonatal Period—T. was already jaundiced at birth. His jaundice became pro 
gressively worse. On the third day he started to vomit frequently and cried almost con 
tinuously. From the third to the sixth day the following spells were observed: The entire 
body seemed to jerk, then suddenly the baby gave out a loud ery and became very rigid for 
a few minutes. On the fifth day he was given 10 ¢.c. of whole blood with 40 ¢.c. of normal 
saline. On the sixth day the red blood count was 4.34 million and hemoglobin 87 per cent. 


By the seventh day he retained his feedings but seemed very listless most of the time and 
When il days old his condition was unchanged, and he 


cried only when touched or moved. 
was transferred to the Children’s Memorial Hospital. On admission there he was found 
markedly jaundiced; his icteric index was 194. His spleen was palpable, his liver enlarged, 
reaching to the level of the umbilicus in the nipple line. He had a moderate anemia, 2.75 
million erythrocytes and 10.4 Gm. hemoglobin. On the thirteenth day 75 c.c. of Rh-negative 
blood were given. Following this transfusion the red count rose to 4 million and the hemo- 
globin to 14.8 Gm. The baby left the hospital apparently in good condition on July 6, 1943 
with an icteric index of 18. 

Further Development.—According to reports of the very intelligent mother, the patient 
was very rigid and hard to handle after returning home. For four months he was subject 
to projectile vomiting. He was ver:’ fussy and cross during this time and slept only for 
short periods. At the age of 6 mcaths he quieted down somewhat. During a period of 
observation at the Children’s Memorial Hospital at 5 months of age, he showed signs of 
spasticity, nervous irritability, and mental retardation. He also had a tendency to develop 
extremely high temperatures, as high as 108° F. during pneumonia in May, 1944. 
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Observation at the Dixon State Hospital.— 

Findings on admission (October, 1944): Underdeveloped for his age. Weight 21 
pounds. Height 30 inches. Head and face asymmetric, convex to left side. Fontanel open. 
Cireumference of head 19 inches. Big, slightly deformed ears and high, narrow palate. 
Genitals normal. Does not focus objects nor grab them. His pupils do not react to light. 
His vision is questionable. Both arms are hypertonic, his legs show increased tendon reflexes, 
more pronounced on left side. No Babinski. Athetoid movements of his fingers; he does 
not even grasp objects which are placed in his hands. He cannot sit or hold his head up. 
I. Q. 31. 

March 27, 1947: Weight 30 pounds. Good general condition. Head flattened on back, 
cireumference 20 inches. Fontanels closed. Mild, alternating squint of both eyes, horizontal 
nystagmus at times. Pupils react to light. His fundi are normal. He follows objects with 
his eyes, tries to grab them with incoordinated movements and holds them when put into his 
hands. He tries to play with a rattle or cloth toy, but always loses hold due to his exag- 
gerated atactic movements. Normal reaction to sounds. Rigidity of both arms, while his 
legs are hypotonic and mostly spread in a froglike position. His knee jerks are not increased. 
No eclonus or Babinski. At times he stretches his legs out in a jerky movement, spreading 
his toes. Frequent athetoid movements of his arms and hands. Cannot hold his head up or 
sit. No feeding problem. Seems to know the girl who takes care of him, Smiles when given 
attention. Does not talk nor seem to have any understanding. I. Q. only 10. 

Summary.—This is another case of typical kernicterus due to Rh sensitization, The 
child was already jaundiced at birth. Signs of cerebral involvement started on the third day. 
In spite of severe jaundice with an icteric index of 194 and marked enlargement of the liver, 
he developed only a moderate degree of anemia. The hyperpyrexia would indicate involve- 
ment of the hypothalamic region. Interesting is the change in his legs from spasticity with 
increased tendon reflexes to hypotonia, and, also, his transitory blindness. The lack of reac- 
tion of his pupils to light is due to a lesion in the quadrigeminal plate. There was almost 
no mental progress during the past two years, which accounts for the drop in his I. Q. from 
31 down to only 10. 


Case 4.—E. P. was born on June 10, 1943. A cesarean section at eight and one-half 
months’ gestation was performed because of narrow pelvis. The birth weight was 7 pounds, 
344 ounces. The mother’s health during pregnancy was good. 

Vother’s Obstetrical History—tThe first child, born in 1932, was a healthy bright boy. 
The second child was a Mongolian idiot, born in 1938. He died of scarlet fever at the age 
of 2 years, 9 months. The third pregnancy resulted in a miscarriage in the spring of 1942. 

The fourth child was our patient, E., born in 1943. 

Rh Determination in 1944 on the Family.—The mother’s blood was Rh negative, the 
father’s and E.’s blood were Rh positive. 

Neonatal Period.—All we know is that E. developed severe jaundice right after birth. 

Further Development.—At 13 months of age he spent four weeks for observation at the 
Cook County Hospital. At this time he was unable to sit up and had a red blood count of 
1.34 million. No other findings were reported. The diagnosis was: cerebral agenesis. 

Observation at Dixon State Hospital.— 

Findings on admission (Jan. 12, 1945): Weight 20 pounds. Height 33 inches. Under- 
sized for his age. Shape of head slightly scaphocephalic; circumference 18% inches, Fon- 
tanels closed. Ears slightly deformed. High, narrow palate with protruding upper gums. 
Only left testicle descended. Arms mostly bent upward and hands clenched to fists. Legs 
hypertonic, lead-pipe spasticity. Knee jerks increased. No clonus or Babinski. Holds up 
his head; eannot sit alone but stands on tiptoe and even tries to take some steps when sup- 
ported. He follows objects with his eyes but does not grasp them. He has a mild left 
internal strabismus. He seems to hear. He smiles when given attention. He does not talk 
or seem to understand. All his movements are incoordinated. 

May 31, 1946: E. pulled himself up to stand in bed for the first time, holding to his 





crib side. His movements are still ineoordinated. 
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Aug. 15, 1946: He learned to move around in a walker and enjoys this very much. 

April 5, 1947: At three years, 10 months of age his weight is only 24 pounds, Well 
proportioned body, good muscles. He tries to talk (jabbers) and seems to understand. He 
knows people who take care of him. When he sees the writer coming, he stands up, smiles, 
gets very excited, and reaches for a cookie or wants to be petted. He plays with plain toys, 
changing them from one hand to the other and looking at them from all sides without putting 
them in his mouth. He tries to feed himself with his fingers since his movements are still 
tod incoordinated to use the spoon. He has just started to be toilet trained. He stands and 
walks tiptoe when holding to the crib side with fast, jerky, excited movements. He enjoys 
walking very much. Both testicles are descended now. He still shows marked lead-pipe 
spasticity of all four extremities, more pronounced in his arms. Spontaneous Babinski of 
his left foot. He sees and hears. No more squint. Coordinated eye movements. Very happy 
disposition. His I. Q., which was 25 on admission, was only 17 on April 15, 1947, which may, 
however, be too low. 

Summary.—This is another case of typical kernicterus due to Rh sensitization. Marked 
lead-pipe spasticity is still present at nearly 4 years of age. His gait is spastie on tiptoe. 
The spontaneous Babinski reflex indicates involvement of the pyramidal tracts. His move- 
ments are incoordinated, but he does not exhibit the continuous athetosis and grimacing 
which characterize some of the other patients. There is transitory strabismus of the left 
eye. Notwithstanding the very early appearance of his jaundice, this child seems brighter 
than most of the other patients. 


CASES 5 AND 6.—W. A. and M. A. 


Mother’s Obstetrical History.—The first child was a normal bright boy, born in 1935. 

The second child was W. A., born June 10, 1938 at full term, weighing 6 pounds, 7 
ounces. He had severe jaundice soon after birth. Blood transfusions were given. Mental 
retardation was already noticed at 3 months of age. He was admitted to the Dixon State 
Hospital at the age of 13 months, where he died two months later of dysentery and broncho 
pneumonia. He was unable to sit up or to hold up his head. He showed incoordinated move- 
ments of all four extremities, especially of his right leg. THlis vision and hearing seemed 
to be normal. His I. Q. was given as 38. 

The third child was M. A., born Aug. 1, 1944 at full term, after an easy delivery. He 
weighed 5 pounds, 13 ounces. ‘There were no miscarriages, premature births, or stillbirths 
after M. The mother’s health during both pregnancies was only fair. She was very nervous 
and vomited throughout the nine months. 

Rh Determination.—This showed the mother to be Rh negative, the father and M. to 
be Rh positive. 

Neonatal Period.—M. appeared to be normal at birth but looked yellow as a lemon 
only six hours after delivery. He also developed a high fever. By the fifth day the baby 
was deeply jaundiced, had a cerebral ery, a large, palpable spleen, a bulging fontanel, and 
marked anemia, typical of erythroblastosis. He was given 75 c.c. of Rh-negative blood on 
two consecutive days after which his blood picture improved. 

Further Development.—At 3 months of age he was reported to have repeated ‘‘salaam 


spasms’’ and to present a picture of intracranial damage. At 5 months he had pneumonia. 
At 8 months of age the court psychiatrist described him as a ‘‘ flabby infant,’’ quite unin 
terested. He could not sit up, his eyes followed objects poorly, and he did not reach for 
them. He was mentally retarded and weighed 13 pounds, 2 ounces, The mother reported 
that he slept during the day and stayed awake nights. 

Observation at the Dixon State Hospital.— 

Findings on admission (May 17, 1945): 9% months old. Weight 14% pounds. Height 
27 inches. Head deformed, flattened on back. Circumference 16% inches. Forehead de 
formed. Convergent strabismus of right eye; pupils react to light. The muscles of his 
lower extremities are weak, but he kicks with his legs. Knee jerks normal. Babinski positive. 
I. Q. 44. 
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April 5, 1947: At the age of 2 years, 8 months this child weighs only 20 pounds. His 
head is still asymmetric, protruding on right side and flattened on back. Circumference 18% 
inches. Fontanels closed. Right ear larger than left ear, slightly deformed and protruding. 
Eyes normal. No strabismus any more. Well-proportioned body. He folliws objects and 
grabs them with coordinated movements of both arms. He changes objects from one hand 
to the other, playing with them without putting them into his mouth. Small scrotum; testicles 
undescended. Normal tonus and reflexes on his arms. His legs at times show a mild degree 
of lead-pipe rigidity. His feet are mostly in varus position, Knee jerks increased, no 
Babinski. No athetoid movements! Holds up his head. Cannot sit without support. Smiles, 
likes attention. Takes his feedings well. Does not yet try to talk or seem to understand. 
His present I. Q. is only 19 as compared to 44 on admission. 

Nov. 9, 1947: Learned to sit alone and to stand for moments holding to crib side 
Legs are mostly hypotonic. Seems to be definitely hard of hearing. 

Summary.—These two brothers had the typical history and signs of kernicterus due to 
Rh sensitization. W. died at 15 months of age after only a short period of observation. 
[t is of special interest that M., in contradistinetion to all the other patients with kernicterus, 
was never spastic and has no athetoid movements so far. Tonus, reflexes, and coordination 
of his upper extremities are perfectly normal. Only his legs exhibit a mild degree of lead 
pipe spasticity. He had a transitory strabismus of his right eye and is definitely hard of 
hearing. His intelligence is higher than that of several other patients, in spite of the very 
early onset of his jaundice and the relatively late treatment. Furthermore, he is the only 
patient in whom a bulging fontanel during the first days of life was reported. 


Case 7.—L. W. was born March 21, 1945 after eight months’ gestation and normal 
lelivery. His birth weight was 5 pounds, 8 ounces. The mother’s health during pregnancy 


was good. 

Mother’s Obstetrical History.—The first child, a boy, was born three months prematurely 
in December, 1938, and ‘died a few hours after birth. The cause of the miscarriage was 
unknown. 

The second child was a boy, born at full term, with normal delivery, in September, 1940. 
His subsequent development was normal, He is healthy and bright mentally. The third 
child was a boy, full term, with normal delivery, in May, 1943. No details are known con 
cerning his neonatal period. He had a perfectly normal development. He died in March, 
1944 of encephalomeningitis due to Streptococcus viridans infection. 

The fourth child was our patient, L. W. 

Rh Determination on the Family.—This showed the mother and the normal second boy 
to be Rh negative, the father and L., Rh positive. 

Neonatal Period.—L. was listless from birth. Jaundice was first noticed on the third 
day, at which time his face became puffy and his temperature rose to 102° F. Subcutaneous 
fluids were given. On the fifth day the infant had developed general spasticity with 
retraction of his head. The jaundice was more intense. On the sixth day he was given 40 

type-specific Rh-negative blood intravenously. On the tenth day his jaundice was already 
less pronounced. He was discharged home at the age of 2 weeks, still spastic. Between his 
sixth and fifteenth days, ten blood examinations were performed. They showed that he 
leveloped only a moderate degree of anemia; the lowest point was reached on his sixth day 
with 3.6 million red blood cells and 9.5 Gm. hemoglobin. On his ninth day he already had 
5.2 million red blood cells and 17.5 Gm. hemoglobin. He never showed any increased 
number of normoblasts or erythroblasts. 

Further Development.—At 9 months of age he was seen by Dr. Buchanan, who states 
the following diagnosis: Neurological evidence of kernicterus. Increased deep reflexes and 
marked spasticity in all four limbs, Very limited in understanding mentally. 

Observation at the Dixon State Hospital.— 

Findings on admission (Feb. 4, 1946): At the age of 10% months, weight 18 pounds, 
height 29% inches. Head and face asymmetric, convex to left side. Fontanel one finger- 
breadth open. Cireumference of head 17 inches, biparietal diameter only 4% inches. Left 
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ear enlarged, misshapen, and protruding. High, narrow palate. Pupils wide, reaction to 
light questionable, does not follow objects; horizontal nystagmus to the left side and head 
mostly turned to the left side. Seems to be blind and also shows no reaction to sound. 
Frequent jerking of arms and legs. Temporary rigidity alternates with periods of relaxation. 
Increased deep tendon reflexes of both arms and legs, most pronounced of his left leg. No 
clonus or Babinski. Cannot sit up or hold up his head. I. Q. 15. 

During the entire period of observation at our Children’s Hospital, this patient was 
running high temperatures of remittent type, frequently up to 104° or 105° F., probably due 
to the still active process in his brain. He was under continuous penicillin medication which, 
obviously, was of no avail. From February 18 to Feb. 23, 1946 he had bronchopneumonia; 
from March 14 to March 16, 1946 he had a very mild case of mitigated measles (convalescent 
serum given two days after exposure). On March 25, 1946 he developed another broncho- 
pneumonia, his temperature rapidly rising to 108.4° F. He expired thirty-six hours later 
without any signs of meningitis. 

Autopsy Findings: Old and fresh bronchopneumonia, The brain weighs 800 Gm. There 
is thick, gelatinous edema of the meninges. Both lateral ventricles are moderately dilated. 
Microgyria of both occipital lobes was found. The brain was sent for microscopic examina- 
tion to Dr. Lichtenstein, Neuropsychiatric Institute, Chicago, from whom we have received 
no report as yet. 

Summary.—This was a case of typical kernicterus due to Rh sensitization in a patient 
who expired at one year of age while the process in his brain was still active. Especially 
interesting features in this case are the hyperthermia and the combination of deafness and 
blindness. Striking is the fact that this patient, who exhibited severe damage to his brain, 
had only a moderate degree of jaundice and anemia during his neonatal period. 


Case 8.—M. K. was born Nov. 25, 1942, at full term; labor was dry and long, but no 
instruments nor anesthetics were used. Birth weight was 7% pounds. No peculiarities were 
noted at birth. 

Mother’s Obstetrical History.—The first child was a healthy, normal girl. There were 
no miscarriages or premature deliveries. After her first delivery the mother had a severe 
hemorrhage and received an intravenous transfusion of one pint of plasma and one pint of 
whole blood. 

The second child was our patient, M. K. 

Rh Determination—In 1945 the mother was found to be Rh negative, the father and 
patient to be Rh positive. 

Neonatal Period.—M. became jaundiced on the second day and developed a moderate 
degree of anemia. On the seventh day the red blood count was 3.4 million, the hemoglobin 
was 62 per cent, there was only 1 per cent normoblasts. At four weeks of age the red blood 
count was 3.06 million, the hemoglobin was 56 per cent. She was treated with repeated small 
blood transfusions. The patient did not reveal any cerebral signs except a moderate sluggish 
ness. She was discharged from the hospital after six weeks, still jaundiced, weighing 8 
pounds. 

Further Development.—According to the report of the very intelligent mother, some 
yellow tinge of her skin and eyes could be noticed up to 4 months of age! M. was a very 
quiet baby. She never cried, took her feedings well, did not vomit, and never had convulsions. 
At the age of 6 months she did not yet hold up her head and did not show any interest in 
her surroundings. Only at 3 years of age did she learn to sit alone. About the same time 
she started her queer athetoid movements. Her arms and legs were very flabby. When the 
mother tried to have her stand her legs just gave in; there was no resistance at all. Only 
when she became excited did she stiffen herself. When Dr. Buchanan examined her at 2% 
and 3% years of age he stated the diagnosis of spastic quadriplegia with choreoathetosis due 
to kernicterus after erythroblastosis. 

Observation at the Dixon State Hospital.— 

Findings soon after admission on Sept. 5, 1947: Four years, 9 months of age. Pale; 
nutrition fair. Both arms and legs are markedly hypotonic; there is no resistance to passive 











PEDIATRICS 


OF 


= 
7, 
= 


THE 


sl OI 
‘SSOUJBOP PUB SISOJOYIe pozt 
-[vigued YIM BIZaTdIp om0jyy 
St *® ‘I ‘won 
XBlOL YIM Surpeusojzle sdur 
ysof quenbeay pue Ayiprsu 
‘yRep pue puryq ‘BraeyjsedAy 
6L-FF OT 
nlrvey JO prey ‘snUIsIqusys 
ALOPISUBI} ‘SULIG JO VIXBIL 
10U SISOJOYBV OU “SSa_ JO 
Sypris edid-pwa, veaFep pip 
Sf ‘OH ‘T ‘prey 
siy dn ploy 40 418 0} aTqu 
un ‘S}UBMIAAOW Pa yRUIpPsoooU] 
Li-G3 ‘°O ‘f 
“RIX }B “SISOJOIIL 
Aywouseds adid pve] poysByy 
OL-1TE ‘} ‘T ‘yurnbs Furjeu 
19}[8 ‘ssoupurq AroyrsuBsy 
‘sIsOjayye puew vruojodAY 410}¥] 
‘ouseds ysay ‘urxorAdaod A py 
“BIUMIOSUL “FUIPIMIOA att 
FL‘? *T ‘snuusiqesys 
jueDZ1aauo0s ‘vruojyodAy Jo 
spoted ‘Furovuiss 
[Biouas 197}B] 


aa-ar ‘} ‘T ‘sseu 


“SNUISIC B48 


“‘SISOJOyLE 


}Bep * 
Aa1AAGDS 


| May BTIG 


‘out { 

19} B] 

LN d01SA90 WAHL 
aNV SOYWSLOINNaM 
qv1agnoas ‘IV 


i 


suols 
njysuBsy poolq 
[[vus payreday 


Aup yg uo 


poolq “Seu-yy 
aytaads-ad Ay *o"a OF 


sAup yg pues 
We uo poo|q 
‘Dou-yy ‘oo CL 


“sUOIsNysUBsy G 


u wouyu 


ouoN 


{up 
uo pool|Y 
jo “wo CL 
Avp puz 
10 38. peyEys 
poord | 


‘2 OC ‘“sUOTs 
nysuBsy poorgq 
LNANLVANL 
10 GOHLAN 
anv Jd 


ISNO 


AALISNAS HY OU 


UMOUYU) 


Aep yy¢e Ay 
auseds [Bioues 


*W4Iq Woy SSOTISI'] 


stusuds 
syjuom ¢g ‘A190 
[Baqeiaa ABP WIC 


“u wouUyt) 
u MOUYyU) 


Surjpmm0a ‘Aso 
jBaqeieo ‘Surysol 


‘Ayipisju Aup pag 


{jrouseds 
yjuOW YF 
[nAuOD YUOM ps 


*suols 


Aep WL uo %zZ9 


‘qH “Uollra PE 
OAM + evB10poTy 

“up O°6 

‘dH ‘uorliu 9g 
Jay + a BLIPO PT 


Ap ye uo 
a19A08 Ala} B1IpO PW 


u MOUYU) 


uUMouyu,) 
Avp Wit 
‘4H 


Cpe 


“uy 
FOL “UOT 
[yu Ouu 

+ A10A0S Alo} Bde WT 


Aup yay "uy TI 


‘4H w i? 
OHM +e yB1epoyy 


Aep WIZ wo 
‘QH “worpia 
OU + asoAdy 
VINANV 
IVLVNOAN 
iquoad 


Dic 


syjuow 
% ‘e10A08 
ABp puovsg 


‘a1vaas ‘ABP PAY, 


SYOOM £-Z 


,uotjeinp 
“OAS “YPAIG 


iajje sanoy 9 


4 UOTpBINp 


*@ldA08 


“yyaiq 4aijyR uo00g 


pity} punosy 


SYM 
%C ‘a1dAe8 
“Ysstq 38 jueseig 
SyooM L I@AO 
J1VANS “AIOATLOD 
19}JU 4 


u wouyun 
wotpBinp “AIDAOS 


NOLLV4 
“daupad 


ISNO 


iVLNOdW] 


uid} [Ng 
Aouvusaid puovag 


syjuoM g 
Aouvuseid yyanog 


ule} [[04 
Aouvuseid paryy, 


w49} [04 


Aounutoid puovag 


syjuom BR 
fouvuteid yyanog 


ad pary, 


ud} [4 
vusead puovads 
LV. LSAD 
INIL GNV 
40 2 














LANDE: KERNICTERUS DUE TO RH SENSITIZATION 703 


movements! Knee jerks cannot be elicited, but spontaneous and ‘reflex Babinski are present. 
Abdominal reflexes positive. Coordinated eye movements, no squint, She follows objects with 
her eyes and grabs them with mild degree of ataxia. She is in almost continuous motion 
with slow athetoid movements of her extremities, and grimacing. She shows no reaction to 
sounds, not even to loud noises, and appears to be completely deaf. She follows simple com 
mands when signs are made to her. She sits alone and just learned to walk with exaggerated 
movements when holding to cribside. She tries to feed herself, does not talk, and still 
wets and soils herself. Her I. Q. is given as only 18, which may be partly due to the fact 
that the examiner did not realize this child was deaf. 

Summary.—This is a typical case of kernicterus due to Rh sensitization with unusually 
long-lasting jaundice and only mild anemia, There were no signs indicative of involvement 
of the central nervous system during the neonatal period and up to 3 years of age, except 
that the child was very quiet and her muscles were very flabby. At 3 years of age athetoid 
movements were first noticed. She is now 5 years old and exhibits the picture of atonic 
diplegia with athetosis, complete deafness, and severe mental retardation. 

COMMENT AND CONCLUSIONS 

After a short review of the literature, with special reference to the patho- 
genesis and neurological signs of kernicterus, eight cases observed at the Dixon 
State Hospital are described in which the diagnosis of kernicterus due to Rh 
sensitization was established. The development of these children was followed 
for several years, the oldest of them now being 1114 years of age. These cases 
fall clinically into four distinet groups: In the first there is generalized 
athetosis due to destruction in the corpus striatum and globus pallidus. 
In the second there is persistent spasticity from involvement of the pyramidal 
and extrapyramidal systems. In the third, ataxia and disturbance of balance 
are the predominant features suggesting cerebellar degeneration. In the fourth, 
atonie diplegia from involvement of the extrapyramidal tract dominates the 
picture. Most patients, of course, show combinations of signs of all these four 
varieties. Interesting is the change, in some of our cases, from spasticity to 
hypotonia. 

In addition to these motor disturbances, which have already been observed 
by Yannet and Lieberman, a considerable percentage of our patients exhibit 
cranial nerve signs which, to my knowledge, have not been described before in 
survivors of kernicterus. Four patients are deaf; one of them, who, however, 
died at one year of age, was blind and deaf; another had a transitory blindness. 
Several patients had eye signs suggestive of transitory or permanent involve- 
ment of the third or sixth cranial nerve nuclei. 

The mental development in most of our eases was markedly retarded from 
the beginning and soon came to a standstill. This would account for the rapid 
decrease in the intelligence quotient with increasing age. 

As to the pathogenesis of the special syndrome of kernicterus, our cases 
confirm the observations of previous authors, that there is no correlation between 
the degree of jaundice or anemia during the neonatal period and the occurrence 
or degree of cerebral damage. Our Cases 4 and 7 would indicate that not even 
a very early onset of the jaundice is necessary to produce severe destruction 
in the brain. 

The part played by damage to the liver in the etiology of icterus gravis 
neonatorum is now generally recognized. The question is still open to discussion, 
however, as to why the destructive process has a predilection for the nuclear 
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masses of the brain. According to Langworthy,”" the process of myelination 
does not start in these structures before the twenty-eighth week of gestation 
and is not completed until the fourth month after birth. This would mean 
that these regions of the brain are in a stage of rapid development and, there- 
fore, of lower resistance at the eritical time when toxie substances due to 
anaphylactie reactions or insufficiency of the liver are circulating in the blood 
of erythroblastotic infants. Our neurologists will have to find if these nuclei 
show increased tendency to absorb pigment during later life. 

There is another problem, to the solution of which our material seems to 
furnish a valuable contribution. How shall we explain that involvement of the 
brain oceurs only in a certain percentage of the cases of malignant jaundice 
of the newborn infant? May we, in addition to the Rh allergy of the mother, 
find another constitutional hereditary factor predisposing the fetal brain to 
damage? 

There are families in which the nervous system of the members seems to 
be abnormally susceptible to damage from infections and toxie or emotional 
disturbances. These are the families whose children may become victims of 
poliomyelitis or spinal meningitis during an epidemic or develop convulsions 
in the course of infections with high fever. The adults are frequently very 
intelligent but have high-strung personalities. 

From my own experience I remember three siblings who developed serous 
meningitis in the course of respiratory infections; two brothers suffering from 
the rare bulbar type of poliomyelitis; and three siblings, of whom one was a 
Mongolian imbecile, the second developed encephalitis after diphtheria toxoid 
immunization, and the third developed spinal muscular dystrophy. 

In the family history published by Beneke,™ three children out of five died 
in convulsions. In Pfannenstiel’s'* family there were two typical cases of 
kernicterus among three children with fatal icterus gravis. Thorling™ reports 
four fatal eases of erythroblastosis in one family, three of whom had cerebral 
symptoms. In the family described by Zimmerman and Yannet," the first child 
had hydrocephalus with spina bifida and died in convulsions on the fifth day. 
The following three children developed icterus gravis, and two of them died 
with typical symptoms of kernicterus. 

Reviewing the family histories of our eight cases under this aspect we find 
the following: In Case 2 the mother had eclamptie convulsions during a previ- 
ous pregnaney. The patient himself had frequent convulsions up to 9 months 
of age. In Case 3 the father, a highly intelligent man, developed a severe 
depression after realizing his child was abnormal. The mother, in the course 
of her following pregnancy, developed a nervous breakdown with transitory 
mental disturbance when she felt she was carrying another abnormal child. 
In Case 4 one of the siblings was a Mongolian idiot; the mother is a very 
intelligent but highly strung person. Cases 5 and 6 were two brothers, both 
suffering from kernicterus. Their mother is a very nervous person, who 
vomited throughout the entire nine months of both pregnancies and who ealls 
herself a ‘‘nervous wreck.’’ In Case 7 one brother died of encephalomenin- 
gitis due to Str. viridans infection. Further studies will be necessary to support 
this constitutional hypothesis. 
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Let us hope that substitution transfusions with Rh-negative blood** and 
perhaps some future methods to desensitize the mother will help to reduce the 
occurrence of erythroblastosis and its rarest but most pathetic complication, 
kernicterus. 


I want to thank Dr. Douglas N. Buchanan for checking the neurological part of 


this paper. 
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PULMONARY CALCIFICATION IN TWINS 


LIEUTENANT GILBERT Houston AND CAPTAIN W. A. STEIGER MEDICAL CoRPs, 
ARMY OF THE UNITED STATES 


ULMONARY ealecifications in childhood have long been of interest to the 
pediatrician, the public health officer, and the radiologist mainly for the 
dliagnostie possibilities, the treatment, advice, and prognosis that may be offered 
the patient. In the past, miliary calcification of the lung was thought to be 
due primarily to tuberculosis. In recent years, other diseases have been given 


more consideration as causes of such calcification. 

[It is not the purpose of this paper to describe in detail the differential diag- 
nosis of pulmonary calcification in childhood but to present two cases of calei- 
fication occurring in twins and to diseuss a disease which simulates miliary 
tuberculosis and may be a probable diagnosis in these cases. The etiological 


agent has never been identified in either case. 


CASE REPORTS 

Case 1.—The patient was a 10-year-old white female. She was born in Omaha, Ne- 
braska, She was adopted and lived there until 10 months of age, at which time she moved 
to Denver, Colorado. When she was 3 years old, her parents moved to Chicago and she 
stayed there for a month. Her next residence was Fort Riley, Kansas, and during her stay 
at this post, she took a two-month trip to California. In 1945 she moved to Battle Creek, 
Michigan, where she has since resided. 

Past History.—In infancy she had many colds, and a chest plate taken at 10 months 
of age revealed ‘‘one tiny spot in the lung.’’ While at Denver she was well, but in Chicago 
she had many ‘‘asthmatie attacks,’’ which were aided by adrenalin. The asthmatic condition 
disappeared after moving to Kansas. In June, 1946, while residing in Michigan, she visited 
lowa. Here she was stricken with poliomyelitis and hospitalized for about five weeks. 

She was seen in the dispensary at Percy Jones General Hospital for the first time in 
July, 1946, regarding her poliomyelitis. She was found to have weakness and atrophy of the 
left anterior tibial muscles, and physiotherapy was advised. In January, 1947, she was again 
seen because of a boil on the right buttock of one week’s duration and a small lump in the 
right groin which had increased in size over a period of four months. It was also noticed by 
her mother that she had been having a low-grade remittent afternoon fever. There 
was no history of cough, chest pain, or night sweats, but she had anorexia with slight weight 
loss. 

Physical Examination.—Examination at this time revealed a_ well-developed, pale, 
moderately thin child weighing 51 pounds. The eye, ear, nose, and throat examinations were 
essentially negative. Cardiac findings were negative. The lungs, to auscultation, revealed de- 
ereased breath sounds over the entire right lung field. No masses were palpable in the ab- 
domen. There was a hard, tender, reddened area on the right buttock with two draining 
sinuses. In the right groin there was a nontender, freely movable mass about one centimeter 
in diameter. Examination of the extremities revealed atrophy and weakness of the left leg. 

Laboratory Studies.—Laboratory studies at this time showed a red blood count of 4.1 
million, hemoglobin 80 per cent, white blood count of 6,000, with a differential of 48 neu- 
trophiles, 42 lymphocytes, 7 monocytes, and 3 eosinophiles. The sedimentation rate was 6 
mm. in one hour. The urine was essentially negative. The chest plate revealed many small 
areas of calcification in the right lung field, as shown in Fig. 1. A subsequent flat plate of 
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the abdomen and skull films were read as being negative. Tuberculin tests done with P.P.D. 
were negative in dilutions of 0.00002 mg., 0.0005 mg., and 0.005 mg. Histoplasmin skin test 
revealed a one plus reaction in forty-eight hours to 1:100 dilution and a two plus reaction 
to 1:10 dilution in forty-eight hours. Coccidioidin skin tests were negative. Because the 
child continued to run a low-grade fever, did not gain weight, and the node in the right groin 
did not decrease in size, a biopsy of this node was done. The pathologic report was ‘‘ reac 
tive hyperplasia.’’ Prior to this operation, further blood studies were done. The Kahn test 
was negative. Clotting time was ten minutes, bleeding time one minute and five seconds. 


Fig. 1.—Case 1. Multiple calcifications seen in both lung fields, being more prominent on the 
right. 


In April, 1947, a sternal aspiration was done which showed normal marrow with no 
parasites seen. The patient was not seen again until August, when she developed pyodermia 
of both feet. Culture revealed streptococcus and staphylococcus but no fungi. A repeat blood 
count at this time revealed a hemoglobin of 90 per cent, a red blood count of 4.4 million, 
and a white blood count of 6,200, with 38 neutrophiles, 55 lymphocytes, 5 monocytes, 2 eosino 
philes. In September, she complained of cough, sputum production, and remittent fever. Cul- 
tures and smears of the sputum failed to show tubercle bacilli or fungi, but long chains of 
streptococci were found. Physical examination revealed a well-developed, rather thin female 
weighing 50 pounds. There were no new physical findings except for small, nontender cervical 
and inguinal nodes bilaterally. Chest plates have been taken at intervals without any changes 
being observed in the lungs. No specific therapy has been given. 


CASE 2.—The second patient is a twin sister of the girl whose case has just been de- 
scribed. She has traveled to the same places. They have always slept in the same bedroom 
but in separate beds. She has always been healthy except for pneumonia at 14 months of 
age and has never had frequent colds. She was brought to the dispensary at Perey Jones 
General Hospital for routine physical examination when her sister first became sick in Jan- 
uary. Physical examination was essentially negative except for bilateral axillary and in- 
guinal nodes. Tuberculin test was negative to all dilutions, and to histoplasmin she showed a 
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one plus reaction to both the 1:100 and 1:10 dilution. Coccidioidin skin test was negative. 
\n x-ray of the lungs revealed a small area of calcification in the left lower lung field, as 
seen in Fig. 2. She was taller and weighed more than her sister. Since she has been asympto- 


matic, further studies have not been done. 


* - 
a 


et 


\ single calcification seen in the left lower lung field. 
DISCUSSION 


The cause of the pulmonary calcification in these cases is not known. If the 
skin tests are of any significance, one must consider histoplasmosis or some other 
fungus infection as the possible etiological agent. Were Case 1 a nonfatal case 
of miliary tubereulosis which had calcified and not progressed, one would ex- 
pect the tubereulin skin test to be positive. It is rare for a person who is once 
positive to a low dilution of tuberculin to become negative, though this is said 
to oeeur in the terminal stages of a fatal case or with an overwhelming infection. 
The same may also be said for histoplasmosis. The specificity of the histoplasmin 
skin test is doubtful. Palmer* studied 3,105 student nurses from various parts 
of the United States by means of the tubereulin and histoplasmin skin tests and 
x-rays. Of this group, 294 had pulmonary calcifications, with only 10.4 per cent 
reacting to the tuberculin; 31.1 per cent reacted to histoplasmin, and 34.1 per 
cent reacted to both. Only 1.2 per cent did not react to either. From this study 
he eoneluded that if the histoplasmin skin test is specific, histoplasmosis is the 


prineipal nontubereulous cause of pulmonary calcification. On the ether hand, 
Emmons and his associates? do not think it is specific because they showed cross- 
reactions to oeeur in coecidioidomycosis, blastomyecosis, and. haplomycosis. 
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Smith* also demonstrated that a cross-sensitivity exists between haplosporan- 
gium and coccidioidin. Christie and Peterson*® studied 181 children. They found 
twice as many had ealcifications as were tuberculin positive, and 73.5 per cent 
were histoplasmin positive. 


Histoplasmosis is a world-wide disease and usually thought to be fatal. The 
etiological agent is the fungus Histoplasma capsulatum, with the reticuloendo- 
thelium the most involved element in the body. The course is variable, depend- 
ing upon the severity of the infection. Many different symptoms may be mani- 


fested. Parsons and Zarafonetis,° in reviewing seventy-one cases in the liter- 
ature, found that an irregular fever was an almost constant feature. The blood 
generally shows an anemia, with a normal to low white count, and with a possible 
increase of lymphocytes in the differential. The physical signs are also variable. 
Because the reticuloendothelium is most often involved, the spleen, liver, and 
lymph nodes are generally enlarged. However, any organ in the body may be 
involved. How the organism enters the body is not definitely known. It may 
enter through the skin, but the mouth is considered the most likely portal of 
entry since it is commonly affected, as are the pharynx, lungs, and gastrointes- 
tinal tract. The mode of transmission is not known. The dog is susceptible to the 
disease, and this may be a factor in its spread. McLeod and his associates® re- 
ported four cases of histoplasmosis occurring in Virginia within a radius of 
eight miles. Two of these cases were in siblings. This may indicate that the 
disease is transmitted from one to another. 

In the United States the disease is most prevalent along the eastern slope 
of the Mississippi River basin and the bordering states of the western slope. 
Whether there is a correlation between the incidence of the disease and the 
amount of farming done in these areas is not known. Parsons and Zarafonetis® 
showed that eleven of the seventy-one cases they reviewed were in children of less 
than one year of age. Below the age of 10, the incidence of the disease is the 
same in male and female. After one year of age there is a decrease in the num- 
ber of cases, with a rise again at 40 vears of age. At this age the male adult 
is infected more commonly than the female. This is also true of actinomycosis 
and coccidioidomycosis. 

The diagnosis has not been made in many cases until autopsy. When trying 
to make a diagnosis of histoplasmosis, blood smears should be examined for the 
parasites. They are found in the polymorphonuclear and monocyte cells. If this 
does not reveal the parasites, bone marrow studies, biopsies, and stool, sputum, 
and urine cultures should be performed. Skin-testing with histoplasma and 
x-rays of the chest are also important in helping to make a diagnosis. 

As stated previously, the symptoms of the disease are variable. This makes 
the differential diagnosis difficult. When pulmonary calcifications are found, 
other fungus infections should be considered. Cox and Smith* and Aronson 
and his associates* showed that coccidioidomycosis is responsible for pulmonary 
caleifications. Olson and his associates® studied similar lesions in an Ohio 
county and tried to prove that ascariasis was also a causative agent. They 
could not say that it was of any significance. Aleucemie leucemia, Hodgkin’s 
disease, tuberculosis, sarcoid, Ivmphoblastoma, and brucellosis must also be 
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considered. H. L. Arnold, in Curtis’ and Grekin’s paper,*® cited that histo- 
plasmosis showed some relationship to tuberculosis, sarecoid, Hodgkin’s disease, 
and lymphoblastoma. He thinks that histoplasmosis, in blocking the reticulo- 
endothelium, causes an increase in susceptibility to other diseases. In leprom- 
atous leprosy, which is essentially a reticuloendothelial disease, he states that 
in about 50 per cent of the cases the patients die of tuberculosis. 

The treatment of histoplasmosis is rather discouraging. Various drugs, 
such as the sulfonamides and penicillin, have been of little value. Neostam, an 
antimony preparation, has been used by Mantell and his associates,'' who ob- 
tained equivocal results. Sinee there was some improvement demonstrated, they 
believe it should be given further trial and study. 

SUMMARY 


Two cases of pulmonary calcification occurring in twins have been pre- 
sented, the first patient having had symptoms since January, 1947, and the see- 
ond being asymptomatic. In neither ease has the etiological agent been identi- 
fied. The tubereulin and coceidioidin skin tests in both children were negative, 
whereas the histoplasmin skin tests were positive. These cases may represent 
subclinical forms of histoplasmosis. When and in what locality the pulmonary 
calcifications first appeared is not known since the children have lived in many 


different states. 
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Case Reports 


CONGENITAL GOITER CAUSING DEATH OF A NEWBORN INFANT 


Rauteuw H. Kunstraprer, M.D. 
CuicaGo, Ibu. 


EMARKABLE enlargement of the thyroid gland in the newborn infant is 

unusual in the United States and practically a nonentity in the Great Lakes 
goiter belt. In Ohio and Minnesota, where there has been a high incidence of 
simple goiter, particularly before the period of iodine prophylaxis, the incidence 
of cretinism is low, and congenital goiter has not been reported up until 1939." 

According to Solis-Cohen and Steinbach,! Means does not mention con- 
genital goiter in his textbook on thyroid disease, and one finds no record of this 
condition in the reports of the Mayo or Crile clinies.._ Only sporadic cases have 
been reported in the United States during the past twenty years. Recently 
Parmalee, Allen, Stein, and Buxbaum? reported three cases from the Chicago 
area, apparently the first from this vicinity. 

Parmalee and his associates reported their cases because of the rarity of the 
condition and because in each instance the mother had taken iodine throughout 
her pregnancy. In their first case the child survived following oxygen therapy 
and iodine ointment locally, the gland becoming smaller on the sixth day of 
iodine treatment. In the second case the infant survived with no treatment for 
the first seventeen days, followed by desiccated thyroid gland, %» gr. once daily 
for several weeks. The third child had severe asphyxia, requiring tracheal 
catheterization at birth, and survived with no other treatment. 

Dr. William H. Rubovits, who delivered the infant reported herein, recently 
described to me the following unusual case of congenital goiter. The infant was 
delivered a number of years ago in Chicago and unfortunately the complete 
record and photographs were lost. ‘‘A multigravida presented many of the 
objective findings of a twin pregnancy when examined abdominally in the third 
trimester. The uterine contents disclosed two bodies of equal size. An x-ray 
examination disclosed a single fetus with the occiput in the most extreme ex- 
tension possible. With this information a re-examination confirmed the roent- 
genologic findings, that the fetus had a large tumor in the region of the thyroid. 
The patient went into labor at full term and cervical dilatation progressed 
rapidly. Intrauterine removal of an enqrmous eystie thyroid tumor was accom- 
plished by morcellation, and the dead fetus was extracted. The tumor was 
about the size of a cantaloupe. The roentgenograms were presented to a col- 
league, an authority on thyroid disease, who unfortunately destroyed them.’’ 

The following case is reported because the goiter is one of the largest, if not 
the largest, on record in this country, and because the condition is so extremely 
rare in the Great Lakes region. 

CASE REPORT 

A male infant was delivered at term by cesarean section on April 17, 1947. 
Because of the critical condition at birth the infant was not weighed. 

On delivering the head it was noticed that the head was retracted and the 
neck was markedly enlarged. The tongue protruded, and the facies were sug- 
gestive of cretinism. A huge mass was present in the thyroid region extending 
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laterally on both sides. All three lobes of the thyroid were greatly enlarged, 
smooth, and firm. There was inspiratory and expiratory dyspnea, and cyanosis 
was marked. A tracheal catheter was passed shortly after birth, and the eyano- 
sis was relieved. However, dyspnea was only partially alleviated, as apparently 
the catheter relieved the obstruction incompletely. Bronchial breathing and 
moist rales were heard over both lower lobes. The heart was apparently normal, 
but was displaced to the left. An x-ray film revealed almost complete tracheal 
compression by the mass, which gave the appearance of a constricting collar 
Fig. 1 





Fig. 1.—A large mass is present in the neck, completely encircling and compressing the 
trachea. At the lével of the clavicles the trachea is only a narrow slit. The tracheal catheter 
can be visualized in the region of the posterior pharynx. 


As a life-saving measure, a tracheotomy was performed by Dr. Osear Becker 
two and one-half hours after birth. Immediately, the infant’s color appeared 
normal and respirations were less labored (Fig. 2). The infant was placed in 
an oxygen tent, penicillin was administered, mucus was aspirated repeatedly 
through the tracheotomy tube, and thé infant appeared to be doing well during 
the first twenty-four hours. However, approximately thirty-six hours after 
birth, the infant refused his feedings, respirations became shallow, cyanosis 
developed, and in spite of stimulants, the infant expired two hours later. 

An autopsy was performed by Dr. Otto Saphir approximately eight hours 
after death. The essential pathologie findings were confined to the thyroid 
gland and the respiratory tract. 

Autopsy Findings.—The body is that of a newborn male infant 52 em. in 
length and weighing 2,900 Gm. Attention is directed to the neck where there is 
a pronounced swelling in the midline anteriorly. Beneath the skin there is a 
firm tumor which is lobed and freely movable in a lateral direction but im- 
movable along the axis of the spine. The eyes have a piglike appearance. The 
tongue is not unusually large. There is a recent open tracheotomy wound. Both 
lungs are dark purple in color with few scattered zones of a pink color. They 
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are generally noncrepitant. The trachea is compressed below the thyroid ear- 
tilage and almost completely surrounded by a large, lobulated, firm, dark red 
tumor mass (Fig. 3). This can readily be dissected free of the anterior and 
midcervical fasciae. The mass measures 7 by 6 by 3.5 em. and weighs 62 Gm. 
Attached to its posterolateral surfaces are two light, red-brown masses, measur- 
ing 3 mm. in diameter, which appear to be parathyroids. Below the inferior 
margin of the thyroid mass at a distance of 1.5 em, is a tracheotomy wound. 
The trachea is entirely free of secretion. On cut section the thyroid presents a 
red, glistening surface divided into lobules by grey-white bands. It is well 
encapsulated. 





Fig. 2. Fig. 3. 


Fig. 2.—Tracheotomy two and a half hours after birth. The tongue appears slightly 
enlarged and protrudes. There is marked enlargement of the neck. 


> 


Fig. 3.—At necropsy the tremendous enlargement of all three lobes of the thyroid is 
well visualized. 


Microscopie examination reveals that the alveoli and bronchi alike are filled 
with partially laked blood in all sections examined. There is little remaining 
air-containing lung. Scattered areas of collapse are also present. Blood pig- 
ment is deposited throughout the lung fields. The follicles of the thyroid gland 
are lined by cuboidal epithelium, making many infoldings. No colloid is present 
within their lumina. Little interstitial tissue supports the follicles. 


DISCUSSION 

According to Wegelin, the thyroid of normal infants in goiter belts weighs 
between 5 and 10 Gm., and rarely does an enlarged thyroid exceed 30 Gm.* 
According to Saphir,‘ in the Great Lakes region the thyroid gland of normal 
newborn infants weighs from 2.5 to 3 Gm. It is believed that the 62 Gm. thy- 
roid in the case herein reported is the largest in the American literature. The 
thyroid of the infant reported on by Solis-Cohen and Steinbach’ was 41 Gm. 

In the ease I have just presented, the gland almost completely encircled the 
trachea, causing marked compression, incompatible with life had not tracheot- 
omy been resorted to. Unfortunately, hemorrhagic bronchopneumonia resulted 
in the death of the infant. It is believed that had not bronchopneumonia de- 
veloped, the infant would have survived, probably with iodine therapy locally 
and/or internally and possibly subtotal resection as recently reported successfully 
by Davies’ on a 13-day-old infant who failed to respond to sodium iodine 
internally. 
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Histologically the thyroid presented the most common type of congenital 
goiter, namely, that of struma hyperplastica. There was an increase in gland 
lobules and also a filling of the follicles with a loose accumulation of cells. The 
thyroid did not present the appearance of a neoplasm. 

There apparently is no adequate explanation for the etiology of sporadic 
congenital goiter. If iodine deficiency of the mother is the explanation, then it 
must be a question of faulty absorption or assimilation because the mothers of 
the infants reported on by Parmalee and his associates? had adequate iodine ad- 
ministration during pregnaney. Skinner prevented congenital goiter by feeding 
mothers iodine in an endemie area.° 


SUMMARY 


A ease of sporadic congenital goiter weighing 62 Gm. is reported in a new- 
born infant. It is believed that this goiter is the largest of its kind reported on 
the American continent. A tracheotomy was successfully performed, but the 
infant died thirty-eight hours after birth from hemorrhagie bronchopneumonia. 
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MACROCHEILIA FROM LABIAL GLAND HYPERPLASIA 
TREATED BY PLASTIC SURGERY 


E. T. McEnery, M.D., anp K. W, Pennaue, D.D.S., M.D. 
CuicaGco, Inn. 


HE commonest basis for chronie enlargement of the lips has long been con- 

sidered as lymphangioma of congenital origin.’ In our own practice we have 
more frequently encountered enlargement due to lymph stasis following burns, 
traumatic cicatrization, and even angioneurotie edema, persistent types of which 
have been recognized. A less frequent cause seen by dermatologists is cheilitis 
glandularis, synonymously known as myxadenitis labialis. Most recently em- 
phasis has been placed.on an infrequent group of cases probably confused with 
cheilitis but in which the macrocheilia is now increasingly being accepted as a 
separate entity caused by hyperplasia of the labial salivary glands.*\* This 
report concerns such a ease. 


CASE REPORT 

History.—J. H., a white boy 15 vears old, was referred to us by his parents 
because of unsightly enlargement of the lower lip and left half of upper lip, 
which they correctly anticipated would aggravate his adolescence. The condition 
had been noted for three years and was slowly progressive. Itching, burning, or 
other subjective sensations were absent. There was no history of infections of 
the throat or mouth or of familial occurrence. Other aspects of the detailed 
history were irrelevant. 

Physical Examination—He was a well-developed, alert boy with marked 
swelling and tension of the lips causing considerable pouting, especially of the 
lower lip. This gave him a heavy, dull appearance so often associated with 
adenoids. On closer examination the mucosa of the lips for a distance of several 
centimeters from the vermilion border was studded with many pinhead-sized, 
ill-defined, somewhat elevated, hemispherical nodules, which felt firm to pal- 
pation and were somewhat paler than the adjacent tissue. No openings on the 
free surface were evident. There was no exudate on the mucosa. Tenderness 
and pain were absent. The buccal, lingual, and pharyngeal mucosa was normal. 
Serologic and hematologic studies revealed no abnormality. 

A diagnosis of hyperplasia of the glandular structures of the lip was made 
and plastic surgery suggested therapeutically. 

Operation.— 

Upper Lip (Left Half): Loeal anesthesia. Infraorbital blocks. No novo- 
‘“aine injected in substance of left upper lip where hypertrophy was present. 
Incision made along lower border of mucous membrane extending from angle 
of mouth to midline. Labial artery palpated, retracted, but not incised. Excess 
mucous membrane predetermined and excised, removing a V-shaped mass of 
mucous glands and connective tissue. Mucous glands that presented in the field 
excised. Small bleeders ligated. Mucous membrane closed with fine silk sutures. 
Pressure bandage applied. Recovery uneventful. 

Lower Lip Correction: The correction of the lower lip hypertrophy was 
done a few weeks later. Local anesthesia (bilateral mandibular blocks). In- 
cision made on inner surface lingual to erest of lower lip. This incision extended 
from angle to angle of mouth. A similar incision made labial to previous in- 
cision, the width determined by hypertrophy present. Labial artery intact. 

From the Pediatric Department, Loyola University. 
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V-shaped mass of mucous membrane, mucous glands, and connective tissue re- 
moved. Many mucous glands presented on cut surface. These excised. Small 
bleeders ligated with catgut. Mucous membrane closed (silk), drawing labial 
surface inward to give normal contour to lower lip. Pressure bandage. Recov- 
ery uneventful. 

Microscopic Examination——The mucosal epithelium was somewhat thick- 
ened. There was moderate congestion and edema of the submucosa. Large 
nodules consisted of hyperplastic salivary glands of mixed type, which were 
sharply cireumseribed. Small foci of lymphocytes and occasional plasma cells 
were seen in the stroma at the center of some of the glands. Large ducts were 
not distended. 


~ 
S 





Fig. 1.—J. H. five weeks after correction of left half of upper lip. Lower lip shows hypertrophy 
before surgery, more prominent on left side. 


Hyperplasia of the labial salivary glands was the microscopic diagnosis. 

Course.—Reecovery was uneventful. When last seen in May, 1947, three 
years after the operation, the patient was 18 years of age and had weathered the 
critical adolescent period without self-consciousness or personality difficulties. He 
was successful in scholastic and athletie activities and well adjusted to home and 
school environment. 


COMMENT 


Interest centers about the fundamental nature of macrocheilia and its 
treatment. 

No doubt in the older literature’ most cases were grouped with cheilitis 
glandularis apostematosa. In true cheilitis there is active mucosal inflammation 
in which even the cheeks and gums may be involved. Exudate may glue the 
lips together, and dilated ductal orifices have been described. While Volkmann 
helieved the basie condition to be eatarrhal inflammation of the labial glands, 
Sutton’ found the most prominent changes in the ducts. 

Careful study of our ease reveals neither clinical nor histologic evidence 
of inflammatory nature. Collections of lymphocytes do not necessarily indicate 
chronic inflammation when found at the sites shown in our case. Histologists* 
accept lymphocytes and plasma cells in small numbers as normal constituents 
of the stroma of salivary glands. 

Various investigators’ have considered glandular cheilitis as a precancerous 
disease in the sense of predisposing to malignant neoplasia. Sutton considered 
the basie condition adenomatous. Our ease gave no impression of neoplasm, 
either benign or malignant, but rather strongly suggested a hyperplastic process. 

Treatment by various authorities has run the gamut from iodide of potash 
internally, to local applications, roentgen rays, excision of individual nodules 
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with a punch, and finally plastie surgery. A critical survey of these methods 
has convinced us that plastic surgery is the most rational, safest, and most 
successful approach. The gratifying result in our ease adds confirmatory 
evidence to the work of others attacking this same problem. 


SUMMARY 


A ease of macrocheilia resulting from hyperplasia of the labial glands is 
reported. Cosmetic and psychologie difficulties led the patient to seek therapy. 
The shift in the coneept of the underlying disease is discussed. The histologic 
picture is presented. The results of correction by plastic surgery were com- 
pletely satisfactory. 
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POLYCYSTIC DISEASE OF THE KIDNEYS IN A NEWBORN INFANT 


BENJAMIN P. CLarRK, M.D., ANp Amos C. Gipson, M.D. 
GADSDEN, ALA. 


OLYCYSTIC disease of the kidneys is a condition very rare in childhood.' 

It is seen more often in stillborn or newborn infants. If born alive, the 
infant usually does not survive long, as there is not enough parenchyma to 
furnish adequate kidney function. 

Sears? in 1926 reviewed the literature on the occurrence of polycystic dis- 
ease of the kidney in the fetus and infant and collected eleven cases. In four 
cases the liver was also cystic; in the remaining seven this organ was not studied. 
In seven eases there were other deformities. Sears stressed the hereditary nature 
of the condition. Gruber* believes that in the polycystic kidney of the fetus 
or the newborn infant there is usually an absence of a complete kidney pelvis. 
Cairns* and others stress the familial and hereditary nature of the disease and 
list the defeets with which it is most often associated, as harelip, spina bifida, 
atresia ani, and defects of the kidneys, ureters, and sex organs. 

Our case is of more than usual interest in that there were no other con- 
genital anomalies, the liver was normal, and the kidneys were unusually large. 


CASE REPORT 

B. S., a newborn white female, was seen about three hours following her 
birth. The mother’s pregnancy and labor had not been remarkable until after 
the head was delivered. Then the obstetrician had considerable difficulty in 
delivering the abdomen because of its large size. He noted the presence of one 
or more large, firm, smooth masses in the infant’s abdomen. 

When seen by us the infant was a well-developed newborn child with an 
unusually large abdomen in which two large, firm, smooth masses could be felt. 
These extended from just below the costal margins to the level of the iliae crests 
on each side. They were of approximately the same size and appeared to meet 
hut not to fuse in the midline anteriorly. They extended around posteriorly as 
far as the spine on each side. Examination was brief as the child became 
cyanotic and had to be returned to an oxygen tent. About two hours later the 
child expired (about five hours after delivery). At autopsy the abdomen was 
filled with two masses of about the same size occupying the positions of the 
kidneys. They were firm and smooth. When removed they were found to be 
kidneys, each measuring 9 by 5 by 6 em. The right weighed 275 Gm., the left 
285 Gm. (normal, 10 to 15 Gm.). There were no anomalies of the pelves or 
ureters. The urinary bladder was normal. The kidney eapsule stripped with 
ease from a spongy, grey-red surface. On the surface made by cutting, the 
normal architecture was replaced by a spongy, grey-red tissue. There were 
individual, small, eystie spaces measuring from one to three millimeters in 
diameter and involving both the cortex and medulla. (Figs. 1 and 2.) 

Microscopie sections of the kidneys showed cysts, lined by a single layer of 
flat, euboidal epithelium. The wall of the cyst was loose connective tissue and 
there was some infiltration of neutrophiles and eosinophiles in the stroma. 
There were oceasional small glomeruli, and some of the capillaries were filled 
with erythrocytes. There were only a few remaining tubules lined by columnar 
epithelium. In sections of the liver some of the sinusoids were filled with 
erythrocytes and immature red cells. No other unusual changes were noted. 
Microscopie sections of the other organs and tissues showed no notable deviations 
from the normal findings in newborn infants. 
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Fig. 1.—Gross appearance of kidneys showing size and fetal lobulations. 
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Fig. 2.—Cut section of left kidney. 
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SUMMARY 


We have presented a ease of bilateral polycystic kidneys of unusually larg: 
size, in a newborn infant who lived for only a few hours. There were n 
accompanying congenital anomalies, no cystic changes in the liver, and the 


kidney pelves were complete. 


We are indebted to Dr. J. D. Bush for the pathologie reports. 
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Medical Care 


TREATMENT OF THE ANEMIAS OF INFANCY AND CHILDHOOD 


CarRL H. Smiru, M.D. 
New York, N. Y. 


N COMMON with all age periods, the contemporary treatment of the anemias 

of infaney and childhood has been marked by a greater selectivity of well- 
established drugs rather than by the addition of new antianemia agents. Ex- 
cept fot folie acid, the effective remedies are still to be chosen from a list which 
includes iron, liver, transfusion, and splenectomy. 

The trend toward more precise therapy stemmed from the introduction of 
liver in the treatment of pernicious anemia. This discovery inspired the hope 
that other anemias might reflect deficiencies of hematic factors similarly amen- 
able to specific remedies. Although other agents of corresponding importance 
have not vet been isolated, expanding knowledge and the application of spe- 
cialized techniques have made it possible to designate diagnostic criteria for 
specific hematologic entities heretofore loosely classified and inadequately treated. 
These investigations, embracing the whole life span, have served to focus atten- 
tion on the peculiarities of the developing hematopoietic system in infants and 
children and on the need for considering these changes in evaluating hemato- 
logic aberrations in the growing period. 

Antianemia therapy requires correction of the underlying cause, restora- 
tion of normal blood levels, and prevention of recurrences. The terms primary 
and secondary anemia are no longer tenable, since the symptom of anemia is 
always secondary to some known or unknown cause. In infants, the search for 
the basis of an anemia frequently extends into fetal life for an appraisal of 
such factors as the adequacy of iron storage, isoimmunization of the mother by 
fetal blood elements, the persistence of hemolytie processes following delivery, 
and the presence of maternal anemia. Recent studies which relate structural 
defects at birth to disturbances in the fetus may have their counterpart in the 
anemias of older children and adults, which may originate from defective ante- 
natal development of the blood-forming organs. For example, the pathogenesis 
of sporadic cases of idiopathic hypoplastic and aplastic anemias and of hemor- 


rhagie disorders in which the megakaryocytes are diminished or the capillaries 
inherently defective, may be due to fetal anomalies originating during critical 


periods of hematopoietic formation. 

Following birth, hematopoiesis may be so affected and the blood picture so 
obseured by rapid structural and physiologic modifications of the hematopoietic 
system and other organs which are incident to the growth process itself as to 

From the New York Hospital and the Department of Pediatrics, Cornell University 
Medical College. 
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complicate the interpretation of blood reactions in young persons, but the funda 
mental mechanisms involved in the pathogenesis of anemia are nevertheless 
common to all periods of life. Regardless of age, adequate treatment entails 
correction of deficiencies, elimination of underlying agents which depress th: 
bone marrow, replacement of abnormal loss of red cells through hemorrhage o1 
hemolysis, or removal of an organ which exercises an antagonistic influence on 
normal hematie processes. 

A knowledge of the normal hematic values in the growing period is a pre 
requisite fc. gauging the need for antianemia treatment. Table I summarizes 
those values, which provide a working basis for comparative purposes, but it 
should be noted that for each age level normal infants and children exhibit a 
marked range of individual variation. 

In all anemias measurement of the volume of packed red blood tells by 
the hematocrit constitutes an important and essential guide for diagnosis and 
therapy. This determination reflects the total mass of cells in a unit volume of 
blood and is the best single index of their size, shape, and thickness. The end 
point of antianemia therapy with specifie agents or with multiple transfusions 
should strive for a volume of 36 per cent of packed red cells in the infant and 
vounger child and 40 per cent in older individuals, 

Therapy is inseparable from etiology, diagnosis, and classification. The 
judicious application of available antianemia agents implies an integrated con- 
cept of pathogenesis. During the period, however, when the nature of an 
anemia is under investigation, treatment need not be postponed. In the interim, 
orientation is aided by employing data from indirect sources. The relation- 
ships between the red cell count, hemoglobin, and the volume of packed red 
cells offer important clinical clues to treatment. The color index, a widely used 
measurement, represents the ratio of the hemoglobin level designated as the 
percentage of normal to the red cell count similarly expressed as percentage of 
normal. It defines the weight of hemoglobin in a single cell as compared with 
the content of a normal cell. A color index of approximately one is either 
normal or denotes an anemia for which transfusions are useful; an index of 
below 0.8 characterizes a hypochromie anemia for which iron is indicated; and an 
index of above one denotes macrocytie cells and an anemia which may be cor- 
rected by liver or folie acid or both. While the color index is in general a valid 


Taste I. Norman BLoop VALUES IN INFANCY AND CHILDHOOD 


Hemoglobin 
First day 20 Gm. (18 to 22 Gm.) 
2 weeks 17 Gm. 
First 2 years 11 Gm. (10 to 12.5 Gm.) 
3 to 5 years 12.5 to 13 Gm. 
} 13 to 13.5 Gm. 
13. 


5 to 10 years 
5 to 14.5 Gm. 


10 years to puberty 
Red Blood Cells 

First day 5,500,000 (5 to 6 million) 

Seeond week 5,000,000 

Older infant and child 4,000,000 per cu. mm. (lower limit of normal 
Volume of Packed Red Cells 

Infants and children 36% (lower limit of normal) 

Older age groups 40% (minimum) 





SMITH: TREATMENT OF ANEMIAS OF INFANCY AND CHILDHOOD 723 


expression of the relationships between hemoglobin saturation and cell size, ex- 
ceptions occur. In children, especially, the color index may be unreliable be- 
cause of the normal fluctuations in hemoglobin and red cell counts which ac- 
company growth. 

More precise and instructive information regarding cell size and hemo- 
globin concentration in the younger age groups is obtained by measurement of 
the mean corpuscular volume and the mean corpuscular hemoglobin concentra- 
tion. Their determination, usefulness in classification, and indicated therapy 
are described in Tables IT and ILI. , 


TABLE IIT. MEASUREMENT OF RED CELL SIZE AND HEMOGLOBIN CONTENT 


Volume of packed red cells (Hematocrit), 
Mean R.B.C. volume, cubic microns* c.c. per 1,000 c.c. 
(normal M.C.V. = 80-94 eubie microns) Red cell count, millions per cu. mm. 
Mean hemoglobin concentration in R.B.C.t _ Hemoglobin, Gm. per 100 ¢.c, x 100 
(normal M.C.H.C, — 32-38 per cent) —~ Volume of packed red cells, c.c. per 100 e.c. 


*M.C. V.: More than 94 cubic microns—macrocytes; 80-94 cubic microns—normocytes; 
less than 80 cubic microns—microcytes. 
*M. C. H. C.: Less than 32 per cent is hypochromic. 


TABLE III. MORPHOLOGIC CLASSIFICATION OF ANEMIA* (For THERAPEUTIC ORIENTATION ) 
SIZE OF CELL HEMOGLOBIN CONTENT ANTIANEMIA AGENT 
Normocytic (a) Normal (Normochromic) Transfusion 
(b) Reduced (Hypoehromic) Iron 
Macrocytic (a) Normal (Normochromic) Liver and folie acid 
(b) Reduced (Hypochromic) Liver, folie acid, and iron 
Microcytic (a) Normal (Normochromic) Transfusion 
(b) Reduced (Hypochromic) [ron 


*Adapted from Wintrobe.' 


It will be observed in Tables II and III that the absolute values of hemo- 
globin concentration and mean cell volume provide practical guides for diagnosis 
and therapy. In the larger group of the anemias encountered in infaney and 
childhood, the hemoglobin concentration falls below the minimal normal value of 
32 per cent (hypochromia), and for these patients improvement with iron ther- 
apy ean be anticipated. Lron deficiency is usually accompanied by red cells of 
diminished size (below 80 cubic microns), and the blood smear reveals a pre- 
dominance of hypochromie microeytes with pronounced central pallor. For 
the less common macrocytic anemias with mean red cell volumes ranging above 
94 cubie microns, restoration to normal values can be expected with liver and 
folie acid therapy. It will be noted in Table II1 that macrocytes may either 
be fully saturated with hemoglobin or the pigment may be diminished, in which 
latter case iron therapy is also indicated. 


In chronic infections and in systemic diseases such as nephritis, the red 


cells may be microcytie or normocytie with little or no decrease in the content 


of hemoglobin. These infections and diseases fail to respond permanently to 
antianemia therapy unless the primary cause is removed. Transfusions are 
symptomatically required for these conditions as well as for the normochromic 
and normoeytie anemias resulting from bone marrow depression, such as 





724 THE JOURNAL OF PEDIATRICS 


aplastic and hypoplastic anemias, and for leucemia in which marrow cell dis 
placement occurs. 

It may be profitable to review briefly certain principles of treatment with 
iron, folie acid, and transfusions. In addition, the anemias in which thes¢ 
agents serve a major therapeutic role will be considered in greater detail. 


IRON 


Tron Deficiency Anemia.—This anemia usually results from inadequate in- 
take of dietary iron, infection, or blood loss, and the sole medicament usually 
required to correct this form of anemia is iron. The iron requirement has been 
stated to vary from 0.4 to 1 mg. per kilogram of body weight in early life to 
0.2 to 0.4 mg. per kilogram for the older child, and the recommended intake to 
cover these requirements is 6 mg. for infants to 16 mg. per day for the adoles- 
cent.2. It is obvious from Table IV that the suggested therapeutic dosage in 
terms of actual metallic iron content is greatly in excess of the requirements. 


Employment of the larger dosage covers the factors of irregularities in iron 
absorption. These include diminished gastric acidity, gastrointestinal disturb- 
anees, and changes within the intestinal tract resulting in the formation of in- 
soluble ferric compounds less available for absorption. In general, ferrous iron 
salts produce higher increments of hemoglobin elevation than ferrie salts in 


equal dosage. Two iron salts representative of those in common use in pediatric 
practice are recorded in Table IV. 

The choice of iron preparations for the infant and young child depends on 
potency, ease of administration, inexpensiveness, and solubility. There are a 
large variety of iron salts—ferrous and ferrie alike—that meet these require- 
ments, and it is oceasionally necessary to interchange them because of gastro- 
intestinal irritation or anorexia produced by one or another preparation. With 


TasBLe ITV. THERAPY OF THE ANEMIAS 


ANTIANEMIA FACTORS DAILY DOSAGE 
Tron 
Ferrous sulfate Infants, 4 to 6 gr. (0.25 to 0.4 Gm.) 
(Syrup N.F.:* 6 to 10 ¢.e.) 
Children, 6 to 12 gr. (0.4 to 0.75 Gm.) 
(Tablets U.S.P.:+ 3 gr. each—0.2 Gm.) 
Iron and ammonium citrate} 1 to 1% gr. per Ib. (0.06 to 0.1 Gm.) 
not to exceed a total of 30 gr. (2.0 Gm.) 
(Capsules U.S.P.: 3% er. or 7% gr. each 
0.25 to 0.5 Gm.) 
10% in aqueous solution—1 e.c. per Ib. 
Copper (when indicated) 
0.25 to 1 mg. of copper sulfate per dose of iron 
Lwer Exrtract$ 
Oral: Powdered 2.7 n. — 1 U.S.P. unit 
Liquid (U.S.P.) 5 c.c. U.S.P. unit 
Intramuscular t ‘ S.P. units 
Folie {cid§ 
Oral or intramuscular 5 to 20 mg. 
*Hydrous—20 per cent 
Exsiccated—37 per cent > Metallic iron content. 
t16.5 per cent 
$Dosage of liver and folic acid on an individual basis. 
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adjustments in dosage and care in technical details of administration a satis- 
factory hemoglobin level will be obtained with both ferrous and ferric salts 
alike. In the last analysis, the dosage of iron and other forms of antianemia 
therapy summarized in Table IV cannot be designated arbitrarily. The re- 
sponse to therapy as measured by the hemoglobin, red cell, and hematocrit 
levels determines the amounts to be administered. 


Fig. 1.—Photomicrograph of a blood smear of an infant of 18 months with iron deficiency 
anemia. Note predominance of hypochromic microcy tes fairly uniform in size and shape, whose 
outstanding feature is the marked deficiency in hemoglobin content indicated by central pallor. 
Poikilocytes are also in evidence, and occasionally these take the form of oval cells. (X1350.) 


Since a low hemoglobin constitutes the outstanding feature of the anemias 
of early life, the observed response to a therapeutic trial of iron serves to elim- 
inate the condition based on a primary deficiency of this substance, which is 
usually initially considered. The blood smear in iron deficiency anemia (Fig. 
1), characterized before treatment by the predominance of hypochromie micro- 
cytes which are fairly uniform in size and shape and markedly deficient in 
pigment, represents an additional guide for differentiation from other anemias 
(Table VI). 

Copper.—In my experience it has not been necessary to employ copper in 
the treatment of nutritional anemia, although there are studies to show that its 
addition in minute traces results in prompt acceleration of hemoglobin produc- 
tion from a previously stationary level. In the occasional infant in whom 
copper deficiency may occur, as evidenced by a refractory state of the anemia, 
minute amounts of this element may be included in the iron prescription in the 
dosages noted in Table IV. 
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Gastric Acidity.—One of the factors which may call for maximum dosage 
of iron fortified by copper to secure normal hemoglobin levels is a diminished 
or absent free hydrochloric acid in the stomach. Normal gastrie acidity is 
necessary for optimal absorption of iron from foods and iron preparations in al! 
age periods, and hypoacidity may be a conditioning factor leading to iron de- 
ficiency anemia in infants and in children. Occasionally this abnormality per- 
sists even when the anemia is cured. Such children should be watched more 
closely for recurrence of anemia. There is a gap in our knowledge as to the 
onset of achlorhydria in adults who develop idiopathic hypochromie anemia and 
pernicious anemia, and those infants and children who secrete no acid follow- 
ing histamine may constitute some of the group with these anemias in later life. 
Administration of hydrochlorie acid to these children is, however, without value 
in facilitating a cure of the anemia or in producing a response of the marrow 
as indicated by reticulocytosis. 

The value of supplementation of iron with vitamins, folie acid, liver, or 
amino acids in uncomplicated microeytie hypochromie anemias in human sub- 
jects, contrary to animal experiments, is as yet unproved. When a hemoglo- 
bin response does not occur with adequate iron dosage and the morphologic 
appearance of the red cells is not restored to normal within three to four weeks, 
the probability is that the anemia is not based primarily on a deficiency of 
iron and should be reclassified. Iron deficiency can, of course, coexist with 
other anemias. This has been noted in patients with the trait and mild form 
of Mediterranean anemia." With adequate iron therapy an appreciable eleva- 
tion of hemoglobin occurs in these patients, but the basie blood picture of 
Mediterranean anemia remains. 

Vitamin C.—Since iron is absorbed in the ferrous form, the reduction of 
ferrie salts to the bivalent form depends upon reducing mechanisms present in 
the small intestine. Moore and his associates‘ demonstrated that the ingestion 
of vitamin C together with ferrie salts resulted in an increase in serum iron, 
probably by its reducing action. On the other hand, in a recent study of chil- 
dren of school age, Schulze and Morgan® employed soluble ferric pyrophosphate 
and small supplements of copper and found that the addition of aseorbie acid 
was unnecessary for the synthesis of hemoglobin. 

Infection.—Infection and dietary deficiency® comprise the two most fre- 
quent etiological factors in the anemias of infaney and childhood. The anemia 
of chronic infection previously aseribed to toxie inhibition of hematopoiesis, de- 
fective iron absorption, or blood destruction has been found by Wintrobe and 
his associates to be associated with reduced plasma iron content, an elevation 
of serum copper, and a rise in erythrocyte protoporphyrin. They showed that 
the presence of infection led to a rapid withdrawal of iron from the plasma and 
an augmented diversion to the ordinary storage tissues, mainly the liver.* The 
microseopie appearance of the red cells in infection is summarized in Table VII. 

Inadequate Intake of Iron-containing Foods.—Since both human and cow's 
milk contain relatively small amounts of iron, prolonged lactation and a pre 


dominantly milk diet represent outstanding causes of iron deficiency anemia 
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Correction of the anemia in these instances consists of the administration of 
medicinal iron in adequate dosage, a reduction in milk intake, and the intro- 
duction of foods capable of replenishing hemoglobin. 


Anemia of Prematurity.—In the premature infant, the postnatal drop of 
hemoglobin and red blood cells from the polyeythemic levels at birth is usually 
greater and more prolonged than in the full-term infant. The fall in hemo- 
globin content exceeds that in red cell count. No intrinsie defect in hemato- 
poiesis in the premature infant corresponding to the specific aberrations in the 
metabolism of aromatic amino acids deseribed by Levine and his associates* 
has been discovered. Except for relatively smaller iron stores, the lowered 
blood levels reflect an exaggeration of the same physiologic processes that oper- 
ate in the infant born at term. The more rapid rate of body growth in the 
premature infant leads to expansion of blood volume and dilution of circulating 
hemoglobin. Excessively lowered blood levels, however, do not oceur uniformly 
in all premature infants. When present, it may be assumed that the rate of 
hematopoiesis and the amount of reserve iron are inadequate to meet their 
greater needs. Iron alone or in combination with other hematinies has been 
prophylactically administered soon after birth and elevated blood levels have 
heen reported, but unequivocal rises were not noted until the second to the 
third month. Findlay’® has recently discouraged the routine use of iron early 
in life—first, because not all premature infants regularly develop severe grades 
of anemia, and second, because there is a natural tendency for a rise in blood 
levels. He administered iron in a dosage of from 20 to 60 mg. daily in the 
form of ferrous sulfate within the first ten days of life and noted a slight but 
definite rise in hemoglobin from the fifth to the eighth months (Fig. 2). At 
one year of age, however, there was no statistical difference between the blood 
pictures of the treated and untreated infants, although earlier and more sus- 
tained rises have been observed by other investigators.° Since the response 


to iron therapy in the early neonatal period is equivocal, it would seem pref- 
erable to limit the administration of iron to those premature infants who show 
subnormal hemoglobin levels at 2 to 3 months of age when the bone marrow 
is more responsive to stimulation. In an occasional infant in whom postfetal 
hemolysis is coneluded before 2 months and subnormal blood levels are estab- 
lished, iron therapy may be instituted at an earlier age. In the event of gastro- 
intestinal disturbances, transfusions of blood are preferable. 


FOLIC ACID ( PTEROYLGLUTAMIC ACID) 


Folic acid, the recently isolated and successfully synthesized Lactobacillus 
casei factor, has been shown by extensive trial to possess a striking antianemia 
effect in pernicious anemia and in a variety of macrocytic anemias of nutri- 
tional origin. Macrocytie anemias responsive to liver therapy are rarely en- 
countered in infaney and childhood, so that this new therapeutic agent still 
oceupies a restricted field of usefulness in pediatric practice. 

Authentic cases of pernicious anemia resembling the adult disease are rare 
in children. Less infrequent are the macrocytie anemias observed in some in- 
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fants with acute infection,-** in congenital malformations of the intestine, and 
in such chronie diseases of the gastrointestinal tract as celiac disease, in which 
absorption of antianemia principles is impaired. In these juvenile patients the 
anemias have heretofore been successfully treated with injections of liver extract. 


HEMOGLOBIN PERCENTAGE CONCENTRATION 
IN PREMATURE INFANTS 
WITH AND WITHOUT ADDITIONAL IRON (FINDLAY) 
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2.—Hemoglobin percentage concentration in premature infants with and without additional 
iron (modified from Findlay.”) 


Except for the group of megaloblastic anemias described by Zuelzer and 
Ogden,** ** folie acid has not been intensively investigated in the anemias of 
infaney and childhood. Peterson and Dunn*™ ** demonstrated the effectiveness 
of folie acid in a child whose clinical course and laboratory data satisfied the 
eriteria for a diagnosis of pernicious anemia. This patient, whose anemia had 
been controlled with injections of liver extract, showed a comparable hematologic 
response when given 10 mg. of synthetic folie acid per os daily. There is evi- 
dence that a daily dosage of 5 to 20 mg. of synthetic folie acid by mouth or 
by injection as prescribed for adults may be extended to infants and children. 
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An advantage of folic acid over liver extract is that oral administration is as 
satisfactory as parenteral injection. 

Megaloblastic Anemia of Infancy.—This entity was described by Zuelzer 
and Ogden" ** in infants from 2 to 16 months old in whom respiratory symp- 
toms and gastrointestinal disturbances were common complaints. The condition 
is characterized by a normochromic and usually macrocytie anemia, leucopenia, 
neutropenia, and thrombocytopenia. The bone marrow reveals a megaloblastic 
type of erythropoiesis and chenges in the granulocytes resembling those of 
pernicious anemia. Of twenty-nine patients with this syndrome, * twelve 
were treated with folic acid in a dosage of 5 to 20 mg. daily, over a period of 
from eight days to three weeks. The effects of folic acid were indistinguishable 
from the effects in patients treated with liver extract. From the third to the 
fourth days the reticulocytes began to rise; shortly thereafter the hemoglobin 
and red cell count improved, neutrophiles and platelets increased in number, 
and the bone marrow assumed a normal pattern within a few days after in- 
stitution of therapy. In one instance the bone marrow showed a complete re- 
versal of the megaloblastic appearance two days after the first injection of 
folic acid. In contrast to pernicious anemia, the deficiency is not a permanent 
one and is completely cured without relapse. 

Aplastic and Hypoplastic Anemia.—Accumulating evidence emphasizes the 
specificity of synthetic folic acid in promptly transforming a megaloblastic 
bone marrow into the normal normoblastic pattern. In anemias with normo- 
blastic, hypoplastic, and aplastic bone marrows the results have been disappoint- 
ing. The multiple effects of folic acid, observed in animals rendered pancyto- 
penic by deficiency diets, in restoring granulocytes, platelets, and red cells to 
normal levels have not been demonstrated in human subjects with hypocellular 
bone marrows. Nevertheless, Doan’s investigations™® indicating that folic acid 
probably supplies a fundamental molecule essential to the normal metabolism 
of all cell types in the bone marrow may explain the occasional reports of the 
value of this hematopoietic principle in anemias accompanied by hypoplasia of 
the bone marrow. 

In three adult patients studied by Gendel’® with a peripheral blood picture 
of pancytopenia, the hemoglobin and red cell values were significantly elevated 
when the daily oral dose of synthetic folic acid was increased to approximately 
200 to 400 mg. Peat®® noted that the interval between transfusions in a patient 
18 years old with hypoplastic anemia, who was observed for nine years, was 
lengthened when transfusions were supplemented with the folie acid fraction 
of liver. On the other hand, resistance to treatment in this type of anemia 
is illustrated by an infant of one year now under observation whose bone mar- 
row reveals depression of erythropoiesis exclusively and in whom a daily oral 
dose of approximately 15 mg. of synthetic folie acid (pteroylglutamie acid) 
has been ineffective in producing a reticulocytosis or in alleviating the anemia. 
Nevertheless, it is advisable to subject all patients with aplastic and hypoplastic 
anemias to a therapeutic test of folic acid in large dosage. Such therapy 
should, however, be administered with caution because of the recently expressed 
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opinion concerning the possible deleterious influence on the nervous system.” 
This group of anemias will be discussed further in the section on transfusions. 
TRANSFUSIONS 

Erythroblastosis Fetalis—The practice of transfusing infants with erythro- 
blastosis with Rh-negative blood at birth or soon thereafter is firmly established. 
Routine treatment consists of either repeated transfusions of Rh-negative blood 
or the subtotal replacement of the Rh-positive blood of the baby by Rh-negative 
blood. 

The fractional method of treatment entails multiple transfusions of blood 
in amounts of approximately 20 ¢.c. per kilogram (10 ¢.c. per pound) of body 
weight. Experience has shown that after the fifth or sixth day maintenance 
of levels of 10 to 12 Gm. of hemoglobin per 100 ¢.c. of blood is preferable to 
the 16 to 20 Gm. that characterize the early newborn period. Despite the 
success of this form of treatment in reducing mortality, it has the objection 
that free cireulating antibody continues to interact with remaining agglutin- 
able red blood cells. This protracted hemolysis may demand a continuing sup- 
ply of additional increments of Rh-negative blood as needed, and carries the 
potential hazard of irreversible damage to the liver, brain, and kidneys from 
the produets of red cell disintegration. Less frequent pathologie changes in- 
clude hemorrhagie disorders, biliary obstruction from excessive hemolysis, and 
conceivably mental retardation from nerve cell injury. 

Ersanguination Transfusion.—Exsanguination transfusions represent a pro- 
phylactie measure designed to eliminate the need for repeated transfusions and 
the sequelae of hemolysis. In this procedure the major portion of the affected 
infant's blood containing free antibodies in the plasma and Rh-positive cells 
with and without a coating of antibody is replaced by normal plasma and Rh- 
negative cells. Such replacement has in a growing experience been effective in 
arresting the course of the disease in the postnatal period, but its failure to 
influence the development of kernicterus presupposes antecedent tissue damage 
not amenable to treatment. Preliminary studies indicate that the infants with 
extremely high peripheral nucleated red cell counts who usually suecumbed with 
earlier methods are more likely to survive when treated with one of the ex- 
sanguination procedures.” 

Methods: The replacement of blood, which has until recently been regarded 
as a heroic measure, is now performed routinely in many clinies. The technical 
steps involved in each of the exsanguination-transfusion procedures in current 
use and the amount of blood to be replaced are still undergoing modification. 


The use of the longitudinal sinus originally proposed by Wallerstein®® for the 
removal of blood may be replaced by the less hazardous technique of permitting 
free bleeding from an incision of the radial artery. In the method advocated by 
Wiener and his associates,** Rh-negative blood is infused into the saphenous 
vein, and blood is simultaneously withdrawn from the radial artery. The 
simplest procedure, devised by Diamond,” consists of alternately withdrawing 
and injecting blood through a special plastic catheter inserted in the umbilical! 
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vein. If mechanical difficulties are encountered or if this vein is not available, 
the exchange of blood can be similarly carried out by using the saphenous vein 
at the thigh and directing the catheter into the larger venous channels. 

Criteria for exsanguination transfusion: The risk of replacement trans- 
fusions immediately after birth emphasizes the importance of establishing proper 
criteria in the choice of patients. In recent years, attempts to prognosticate 
the type and severity of erythroblastosis at birth from the serologic findings in 
the mother during pregnancy and from the hematologic pieture and to a 
lesser extent from the serologic features in the infant have thus far been con- 
fusing. Yet, proper assessment of these data provides the indications for a 
procedure in which few are relatively expert at present. 

Comparison of the clinical and serologie criteria designated by several of 
the larger clinies for exchange transfusions reveal a lack of unanimity. The 
basic indications for this procedure suggested by Diamond® are in accord with 
current experience. Exsanguination transfusions are recommended by him for 
two groups of infants whose mothers are known or can be quickly demonstrated 
to have Rh antibodies in their serum: infants who at or shortly after birth 
have clinical signs of full-blown erythroblastosis and who have anemia, jaundice, 
splenomegaly, and hepatomegaly; and Rh-positive infants who are clinically 
normal at birth but who reveal free antibody in the cord blood. Despite the 
absence of anemia at birth in these latter infants, the course may rapidly change ; 
jaundice and anemia become increasingly pronounced, often with a fatal out- 
come. Replacement transfusion is unnecessary in an Rh-positive infant who 
appears normal, is not anemic, and in whom no free agglutinins are found in 
the serum even though the mother shows Rh antibodies during pregnancy. 

Detection of Sensitized Infant’s Red Cells —The demonstration of passively 
transferred maternal antibody in the cord blood and in the infant’s serum at 
birth and of red cells coated with Rh antibodies is particularly important in 
deciding on the potential severity of the case of erythroblastosis and of the type 
of therapeutic procedure to be employed. The detection of in vivo sensitiza- 
tion of the infant’s red blood cells by maternal Rh antibody is especially useful 
when the mother’s blood has not been tested during pregnancy, or if these 
data are not immediately available, or when the results of the tests in the 
mother have been equivocal. Sensitization of the red cells of the infant has 


been recently investigated by techniques involving separation of absorbed anti- 
and by agglutination 


29 


hody from the red cells by elution,?*** by conglutination,” 
with the use of the sera of rabbits immunized against whole human serum or 
human globulin. In the last procedure, devised by Coombs and his associates,*' 

the Rh-positive cells of the infant presumably coated with agglutinins or block- 
ing or ‘‘ineomplete’’ antibody are made to agglutinate strongly on the addition 
of the antihuman serum or globulin. This method, also designated as the ‘‘de- 
veloping test,’’ promises to become an essential guide both in determining the 
degree of involvement of the red cells and the need for replacing the blood of 
the affected infant. While this test may prove to be specific for erythroblastosis 
it should be pointed out that the same testing serum has been found to agglu- 
tinate the red cells in eases of acquired hemolytic anemia.**** Whether the 
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detection of red cells in the infant coated with anti-Rh antibody alone is a 
sufficient indication for replacement transfusion or whether free maternal anti 
body in the serum is also a prerequisite remains to be proved. 

Termination of Pregnancy.—Under certain circumstances pregnancy may 
be terminated by the induction of labor with immediate exsanguination trans 
fusion of the baby. This procedure has been recommended in a woman who 
has a homozygous husband and a history of repeated stillbirths or miscarriages 
in the latter half of pregnancy, the loss of one or more infants with erythro 
blastosis, and a high or a rising titer of maternal antibody. If the husband 
is heterozygous, under similar circumstances the pregnancy may be allowed to 
go to term, and the condition of the infant will determine the need for replace 
ment with Rh-negative blood. The decision for the early termination of preg 
naney by induction or cesarian section must be weighed carefully, since maternal! 
antibodies already have been transmitted and the newborn infant then faces the 
double hazard of erythroblastosis and immaturity. The advisability of prema- 
ture induction of labor is still debatable and awaits further study and accumu- 
lation of data. 

It is obvious that the indications for exsanguination transfusion require 
individualization based on an appraisal of clinical, hereditary, and immunologic 
factors. It is anticipated that sufficient statistical data will soon be available 
to compare the results of treatment employing multiple transfusions of Rh- 
negative blood with the method of exsanguination and replacement, and that this 
analysis will furnish more precise criteria for each procedure. 

Outpatient Transfusions for Ambulatory Patients With Chronic Anemias. 

The establishment of an outpatient transfusion clinie at the New York Hos- 
pital’ ** was prompted by the large numbers of children with the severe form 
of Mediterranean anemia who required frequent administrations of blood. Ex- 
perience since 1944 has amply confirmed its many anticipated advantages. The 
elimination of repeated hospitalizations has permitted the normal continuity of 
home and sehool life. Transfusions at regular intervals assure the maintenance 
of continuously adequate blood levels and are sounder practice than the replen- 
ishment of a depleted blood supply at irregular intervals. Hospital adminis- 
tration has benefited by the reduction of costs and the more effective utilization 
of available bed space for acute needs. 


Originally planned for the treatment of advanced cases of Mediterranean 
anemia, the clinie now ineludes patients with sickle cell anemia, hypoplastic and 
aplastic anemias, hemorrhagie disorders, and leucemia. The types of anemia 
treated in such a elinie will vary with their prevalence in the particular com- 


munity. 

Procedure: Before a child is accepted for outpatient treatment, prelim- 
inary admission to the inpatient service is desirable. During this stay dail) 
transfusions are given until the hemoglobin is elevated to 13 Gm. and the 
hematocrit reading is 38 to 40 per cent. Two weeks following discharge, out- 
patient transfusions are begun and are subsequently given at fortnightly inter- 
vals. 
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TABLE V. PROCEDURE FOR OUTPATIENT TRANSFUSIONS 


Inpatient (Preliminary Admission) 
Daily Transfusions Until Optimum Values are Obtained: 
Hemoglobin 13 Gm. 
Hematocrit 38 to 40 per cent 
Outpatient 
Transfusions: 
(a) Begin 2 weeks after inpatient discharge. 
(b) Repeat fortnightly. 
Amount of Blood Given Each Visit: 
Weight Amount 


Under 12 kg. (about 26 Ibs.) 20 ¢.e./kg. (10 ¢.¢./Ib.) 

12 to 20 kg. (26 to 44 Ibs.) 250 e.e. 

Over 20 kg. (44 lbs.) 300 to 500 e.e. 
Average Blood Levels Before Transfusion: 

Hemoglobin 9 to 11 Gm. 

Hematocrit 27 to 32 per cent 


Although optimum hemoglobin and hematocrit levels are desirable for 
maximum e¢ardiovascular efficiency, they are difficult to attain in chronie hemo- 
lytic, hypoplastic, or aplastic anemias. Experience in the transfusion clinie with 
patients in whom Mediterranean anemia has become arrested has shown that 
certain minimal blood levels are compatible with resistance to infection, per- 
formance of normal activities, and growth in younger persons. These blood 
levels are 9 to 11 Gm. of hemoglobin per 100 ¢.c. of blood and a hematocrit 
value ranging between 27 and 32 per cent. These values serve only as a general 
guide, and in individual patients more desirable levels may be attained by 
varying the amount of blood and the interval between transfusions. In severe 
nutritional anemia, for instance, it should be possible to maintain a hemoglobin 
of 13.0 Gm. and a hematocrit of 38 per cent with supplemented specific anti- 
anemia therapy. 

The amount of blood injected varies with the age and weight of the child. 
A child weighing less than 12 kilograms (about 26 pounds) receives 20 ¢.ec. of 
blood per kilogram of body weight (approximately 10 ¢.c. per pound). Between 
12 and 20 kilograms (26 to 44 pounds) the total amount given is 250 of blood, 
and above 20 kilograms, 300 to 500 ¢.e. When blood levels before transfusion are 
well above the minimal threshold (Table V), treatment is postponed for an addi- 
tional two weeks. Occasionally, transfusions are given at weekly intervals, 
especially in the absence of preliminary hospitalization. Originally Type O red 
cells resuspended in isotonic solution of sodium chloride were employed. At 
present, whole bank blood of compatible group and Rh type is used. The 
essential features of the out-patient transfusion procedure are summarized in 
Table V. 

If reactions oceur, they take place usually within an hour after completion 
of transfusion. They include abdominal pain, chills, fever, headache, and more 
rarely, urticaria, asthma, and occasionally evidences of hemolysis. No reactions 
have been severe enough to require hospitalization or discontinuance of ambula- 
tory therapy. 

Aplastic, Hypoplastic, and Chronic Congenital Aregenerative Anemias.— 
In considering the treatment of this group of diseases, it is advisable to review 
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the clistinetive hematologic features. Aplastic anemia is a chronie progressive 
disease, characterized by simultaneous depression of the three principal cellular 
elements in the bone marrow, and resulting in a peripheral blood picture of 
profound anemia, leucopenia, neutropenia, and thrombocytopenia. Hypoplastic 
anemia differs from aplastic anemia in that the formation of red blood cells is 
impaired with lesser involvement of the granulocytes and platelets, and these 
distinguishing features are usually reflected in the bone marrow.** Chronic 
congenital aregenerative anemia, frequently classified with hypoplastic anemia, 
ean be separated from it by the failure of erythropoiesis alone, while the forma- 
tion of the granuloeytic elements and platelets is entirely unimpaired. Al- 
though hypoplastic anemia implies a less severe course and occasionally a more 
hopeful outcome than aplastic anemia, the term has nevertheless been applied 
in recent years to intermediate conditions in which the three blood elements 
of the bone marrow are involved in variable degree. Estren and Dameshek*’ 
have recently deseribed as hypoplastic anemia, familial cases with generalized 
quantitative hypoplasia of all the elements in the bone marrow with the nu- 
cleated red cells in normal or elevated percentages. In one of their patients with 
un increased number of reticuloeytes and thrombopenia, splenectomy resulted 
in moderate clinical hematologic improvement. 

Chronic congenital areqgenerative anemia: The elucidation of the factors 
involved in the causation of chronic congenital aregenerative anemia will be 
facilitated by removing it from the general category of hypoplastic anemia and 
restricting the term to patients in whom the only abnormality consists of an 
absence of nucleated red cells in the bone marrow and in whom the other 
formed elements are qualitatively and quantitatively unaltered. This unusual 
feature, of a single cell type which is depressed without affecting the elements 
in close anatomie proximity, constitutes the cardinal characteristic of this hema- 
tologie entity, and is illustrated by the following case history: In an infant 
one vear old, under observation at present, the peripheral blood and bone mar- 
row have consistently presented the hematologic picture of aregenerative anemia. 
The anemia dated from birth and presented the clinical features of mild ery- 
throblastosis. The blood group of the mother was Landsteiner, Group O, Rh 
positive, and of the infant, Group A, Rh positive. Appropriate tests showed 
nonsecretor. The anti-A titer of the mother’s serum 


that the infant was a 
age was reported as 1:128,000 and dropped 


when the infant was 244 months of 
three weeks later. to between 1:640 and 1:1,280. Repeated blood transfusions 
have been the mainstay of treatment. It is conceivable that erythropoiesis in 
the fetus may have been impaired by the prolonged reaction with an antibody 


in high titer against its own red cells in the course of an incompatible pregnancy. 


The hypothesis that a depression in red blood cell production results from an 


antigen-antibody reaction occurring in fetal life requires further corroborative 
evidence. Levine! has stressed the possibility of early isoimmunization with 
the A and B factors in incompatible pregnancies in the first months of fetal 
development. The circumstances noted in this patient may be unique, but they 
afford a basis for further investigation of the development of this unusual blood 


dyserasia. This case will be reported in greater detail in a subsequent com- 


munieation 
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Except for the occasional cases in which improvement follows splenectomy, 
periodic transfusions constitute the sole reliable therapeutic measure for aplastic, 
hypoplastic, and chronic aregenerative anemias. Instances are on record in 
which after years of transfusion spontaneous recovery has occurred in hypo- 
plastic and chronic congenital aregenerative anemias without further need for 
supportive treatment.** ** 

In Tables VI and VII is summarized the specific treatment of the common 
anemias encountered in infants and children in whom the antianemia agents 
that have been discussed are employed. The essential diagnostic features of 
the respective blood smears have been included since their accurate interpreta- 
tion contributes in large measure to effective treatment. 


SUMMARY 


The judicious administration of an antianemia agent implies not alone the 
restoration of normal blood levels but an inquiry into the pathogenesis of the 
anemia with a view to correcting the underlying cause. In this paper the treat- 
ment of anemias was integrated with a consideration of etiology and diagnosis. 


TaBLeE VI. ANEMIAS OF EARLY INFANCY 
i DIAGNOSTIC FEATURES OF 
TYPE OF ANEMIA | BLOOD SMEAR TREATMENT 





Erythroblastosis fetalis Hyperchromic macrocytes, nucleated red  Transfusions 
: blood cells 
Hemorrhagic anemia Acute blood loss; normochromic and nor- Transfusions 
mocytie red blood cells 
Chronie blood loss; hypochromie micro- Iron 
cytes 
Iron deficiency anemia Hypochromic microecytes, marked central Iron 
pallor of red blood cells, poikilocytes 
\nemia of prematurity Early, normocytic and normochromic red Tron 
blood cells; later, hypochromie micro- 
cytes 
Megaloblastic anemias of Very large macrocytes, microcytes, occa Liver, folic acid 
infancy sional nucleated red blood cells, ab- 
normal neutrophiles 


TABLE VII. ANEMIAS OF LATER INFANCY AND CHILDHOOD 


‘DIAGNOSTIC FEATURES OF THE | 
TYPE OF ANEMIA BLOOD SMEAR TREATMENT 





(Anemia of infection Normocytic and normochromic, occasion- Iron and transfusions 
ally microeytic and hypochromie red 
blood cells. With iron deficieney hypo- 
chromic microcytes predominate 
\plastic, hypoplastic, and Normochromiec and normocytie red blood  Transfusions, 
aregenerative anemias cells splenectomy 
Congenital hemolytic Spherocytes and large number of Splenectomy 
anemia reticulocytes 
Sickle cell anemia Sickle cells, target and oval cells, hypo- Transfusions, 
chromie macrocytes splenectomy 
Mediterranean anemia, Very large thin hypochromie macrocytes, Transfusions, 
severe type nucleated red blood cells, marked splenectomy 
poikilocytosis, and anisocytosis 
Mild type or trait Hypochromie macrocytes, basophilic None 
stippling, polveythemia, target and 
oval cells 
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In infants, for instance; the basis of an anemia requires a search of the fetal 
period for an appraisal of the adequacy of iron storage, for evidences of ma- 
ternal isoimmunization by fetal blood elements, for anemia in the mother, and 
for possible extrinsic causes which may have interfered with the normal con- 
tinuity of antenatal development of the blood-forming organs. 

In contrast to adults, in whom blood levels are static, reference must be 
made to normal hematie values of corresponding periods of growth in determin- 
ing the need for treatment and the efficacy of an antianemia agent in infants 
and children. 

Pending recognition of the nature of the anemia, interim treatment may be 
given. Orientation can be facilitated by employing data from indirect sources. 
The relationships between the red cell count, hemoglobin, and the volume of 
packed red cells offer important clinical clues to treatment. The mean cor- 
puscular volume and the mean corpuscular hemoglobin concentration are prac- 
tical guides for diagnosis and therapy in various groups of anemias. Con- 
versely, the color index may prove unreliable in infants and children because 
of the physiologie fluctuations in hemoglobin and red cell counts with age. 

Recent advances in iron, folie acid, and transfusion therapy were reviewed 
in relation to the anemias of infancy and childhood. In common with all age 
periods, these advances have been marked by a greater selectivity of well- 
established drugs rather than by the addition of new antianemia agents. 

The choice of treatment of erythroblastosis by replacement or repeated small 


transfusions was discussed. A review of the methods and major indications for 
exsanguination transfusion indicate that many aspects of this form of therapy 


are in the process of development and evaluation. 

The organization of an outpatient transfusion clinic for the treatment of 
chronie anemias was described. The benefits to the anemic child and the prac- 
tical advantages to hospital administration have been amply shown in the ex- 
periences at the New York Hospital. 

In the therapy of the group of aplastic anemias, it was pointed out that 
chronie congenital aregenerative anemia should be separated as a hematologic 
entity distinet from hypoplastic anemia. The evidence in a case history that 
was cited suggested that the pathogenesis of chronic congenital aregenerative 
anemia, an unusual blood disorder, might be related to early isoimmunization 
with a blood-group factor in an incompatible pregnancy. The hypothesis that 
a depression in red cell production results from an antigen-antibody reaction 
occurring in fetal life is far-reaching and requires further investigation. 

Finally, the specifie treatment of the common anemias in infancy and 
childhood was summarized in conjunction with the diagnostie features of the 
respective blood smears. 
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Clinical Conference 


CLINICOPATHOLOGIC CONFERENCE AT THE HOSPITAL FOR 
SICK CHILDREN 


TORONTO, ONT. 
W. L. Doxnonvur, M.D., Director or ParHo.ouy 


Dysendocrinism 


Dr. D. R. CLark (House Physician) 


History.—The patient, a full-term white female infant with a birth weight 
of only 3 pounds 14 ounces, was admitted at 27 days of age, her weight having 
decreased to 3 pounds. The mother, a primipara, aged 28 years, stated that 
during the seventh month of pregnaney her abdominal enlargement ceased and 
even retrogressed to such a degree that friends asked whether or not she had 
delivered her child. Intrauterine fetal movements practically ceased at this 
time. At term there was a medical followed by a surgical induction. The 
child had one cyanotie attack at birth. The baby made slow progress until 
seven days prior to admission to the Hospital for Sick Children, at which time 
the abdomen became distended. Respirations were shallow and rapid, and 
there was slight cyanosis. At this time some red lumps appeared over the 
body and extremities. The abdominal distention was not improved by enemas. 
. Due to failure to gain, various feedings were tried with no improvement. The 
maternal grandmother was a diabetic. The mother states she was allergic to 
dust during her pregnaney only. The parents are second cousins. 

Physical eramination revealed an underdeveloped, poorly nourished female 
infant with a peculiar facial appearance. The eves were widely spaced and 
prominent, the ears large, and the hair abundant, giving the face a peculiar 
elfin appearance (Figs. 1 and 2). The skin was loose, lying in folds, and 
there was obvious muscular wasting. Both the skin and hair were dry. Hydra 
tion was fair, but there was seanty subcutaneous fat. There were several red 
raised areas, which were soft and freely moveable and varying in size up to 
2 em. in diameter over the sealp, forehead, and back. The cranial sutures were 


separated. There were no signs of an upper respiratory infection or cardio- 


vascular abnormalities. The umbilicus was covered with a dry erust, and the 
surrounding skin was slightly injected. The border of the liver was barely 
palpable. Both kidneys were palpated, and each appeared to be the size of a 
small lemon. 

Laboratory Investigation—Urine: trace of albumin with occasional red 
blood cells and white blood cells. On two occasions sugar was found in the 
urine, but this may have been due to intravenous therapy. Blood: red blood 
cells 5.4 million: white blood cells 16.3 thousand; hemoglobin 15.8 Gm, per cent; 
film normal. N.P.N. 29.0 mg. per cent. Creatinine 0.75 mg. per cent. Urine 
culture: bacilli of colon group. Blood culture negative. 


From the Departments of Pathology and Paediatrics, the Hospital for Sick Children and 
University of Toronto. 
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X-ray Investigation.—Two excretory urograms were unsuccessful due to 
a considerable amount of gas in the stomach and small bowel. The lungs showed 
emphysema, bronchiolitis, and interstitial pneumonitis. The skull showed in- 
ereased width of the sutures, which was interpreted as being due to retarded 
bony maturation. 

ZVreatment and Progress.—The subeutaneous abscesses cleared satisfactorily 
on intramuscular penicillin therapy. The infant took feedings fairly well, had 
two to five soft yellow stools per day, and had a very slight weight gain. She 
was sent home on the sixteenth hospital day (74% weeks of age) as she was 
free from infection. She was readmitted the following day because of cough- 
ing. During her short period at home she had two attacks of cyanosis. Con- 
dition on readmission was as before except that there was a rough, systolic ear- 
diae murmur along the left border of the sternum. The infant’s condition 
rapidly deteriorated for no obvious reason, and she died two days following her 
readmission. 

The clinical diagnosis was dystrophy, progeria, multiple congenital mal- 
formations of head, face, heart, and kidneys, with possible gargoylism. 


De. H. E. Epwarps (Staff Physician).—I first saw the child when she 
was 4 weeks of age. Apparently the infant was born after a medical followed 
by a surgical induction. Shortly after birth she had one blue spell. According 
to the information I received, abdominal distention had become marked on the 
seventh day of life, and this was not relieved by enemas. She had not gained 
or made satisfactory progress on several different formulas. I advised that 


the child be admitted here. 


Dr. W. L. Dononve (Director of Pathology).—The post-mortem find- 
ings in this case were most bizarre and do not fit into the pattern of any con- 
dition which we can recall having seen previously. The body was extremely 
emaciated and undersized, measuring only 45 em, in length; the normal length 
of a full-term infant 7 weeks old is approximately 54 em. As noted clinically, 
the child had a peeuliar appearance. The hair on the head was dark brown, 
fine, and abundant. There was a definite hair line at the forehed, but fine 
downy brown hair was present over the forehead extending as low as the eye- 
brows. Anterior to the ears, the hair extended low on the cheeks. Excessive 
lanugo was present over most of the body. There was no pubic hair. As 
may be seen from the photographs of this child the facies was unusual; the 
external ears were much larger than normal; the eyes were large, prominent, 
and widely spaced; the nose was retuse, broad at the tip with flaring nostrils; 
the mouth was large with thick prominent lips. The mammae were enlarged, 
and the nipples were prominent. In each breast there was a firm disclike mass 
measuring approximately 2.5 em. in diameter and 1 em. in thickness. The 
abdomen was distended. The emaciation had resulted in abnormal prominence 
of the labia minora, but the clitoris was not hypertrophied and the externa! 
genitalia were otherwise normal. Residuals of the subeutaneous abscesses pres 


ent early in the first admission were not detectable. 
The thymus (2 Gm.), heart (18 Gm.), lungs (right, 25 Gm., left, 18 Gm.) 
alimentary traet, panereas (6 Gm.), spleen (7 Gm.), adrenals (each 2 Gm. 
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Fig. 1. Fig. 2. 


and 2.—Photographs of infant at 6 weeks of age. The emaciation, peculiar facies, large 
ears, and breast changes are well shown. 


were grossly not remarkable. However, all these organs were snialler than 
normal for a 7-week, full-term infant. This may be explained on the basis of 
the underdevelopment and emaciation. The liver was about half normal size 
(62 Gm.). It was of usual consistency, dark brownish red, and of normal 
contour. Seattered over the surface and throughout the substance of the liver 


were numerous small pale grayish yellow nodules measuring 2 to 3 em. in 
diameter. These were flush with the surface of the liver. Grossly these were 
not unlike miliary tubercles. The gall biadder and bile ducts were normal. 
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Both kidneys were enlarged to approximately twice normal size, each weighing 
36 Gm. They were brownish red, of normal contour, and there was no evidence 
of hydronephrosis. Their capsules stripped readily. The cut surface revealed 
cortex and medulla to be of normal relative width. The cortical markings were 
not blurred. The collecting tubules in the pyramids were streaked with de- 
posits of grayish green material flecked with yellow. Both ovaries were tremen- 
dously enlarged, each measuring 3 em. in the longest axis. In each were numer- 
out eysts measuring up to 3 mm. in diameter. The uterus and tubes were 
slightly enlarged but otherwise appeared normal. The head and brain inelud- 
ing the pituitary appeared normal. 

Vicroscopically the following abnormalities were present: The lungs showed 
a moderate edema and an early bronchopneumonia. The picture in the liver 
was most interesting. Seattered throughout the parenchyma, having no relation- 
ship with either portal or central vein area, were sharply cireumscribed patches 
in which the liver cells had undergone marked changes (Fig. 3). In these areas 
the liver cells were swollen, their cell boundaries indistinct, and in some places 
there had been fusion of 4 to 6 liver cells with clumping of the nuclei to form 
syneytial masses (Fig. 4). An additional change was extreme foamy vacualiza- 
tion of the cytoplasm of the liver cells without displacement of the nuclei from 
a central position (Fig. 5). Differential stains revealed the presence of large 
amounts of glycogen in the cytoplasm of these foamy cells with minimal amounts 
in the relatively normal parts of the liver outside these focal areas. Fat was 
present in only minimal amounts, both in these foci and in other parts of the 
liver. Although jaundice was not obvious clinically or at post-mortem, many of 
the bile canaliculi in all parts of the liver tissue contained plugs of inspissated 
hile. There were heavy deposits of iron pigment in the liver cells and in the 
Kupffer cells in the intervening areas of the liver, but only a small amount was 
present in these peculiar foeal areas. An interesting feature is the reciprocal 
relationship between the deposition of glycogen and iron pigment: much gly- 
cogen and practically no iron in the foeal areas, and the reverse in the interven- 
ing liver tissue. The panereas exhibited a tremendous increase in number and 
hyperplasia of the Islands of Langerhans (Figs. 6 and 7). No mitotie figures 
were seen in either the islet or acinar tissue. In respect to the islet tissue, differ- 
ential stains revealed that beta cells were the predominating type, although the 
granulations in these appeared somewhat diminished. A similar alteration was 
not deteeted in the less numerous alpha cells. The ovaries showed a marked de- 
eree of follicular maturation without evidence of luteinization (Fig. 8). Most of 
the follicles showed ova in various stages of development (Fig. 9). Microscop- 
ically the*uterus was not unusual. The breast tissue showed duct hyperplasia 
with early cyst formation (Fig. 10). Minimal histologie changes in the pituitary 
were difficult to appraise. Examination of this tissue gave the impression that 
there was a definite decrease in the number of basophiles, but those present 
appeared normal. The number of chromophobes and eosinophiles appeared to 
be within normal limits. Some of the eosinophiles showed depletion or ex- 
haustion of their granules. No significant histologic ehanges were seen in the 
other endocrine glands. The adrenals were small, and the cortex was norma! 
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for the age of the infant. The thyroid was normal. Only one parathyroid was 
found. Histologically this was not unusual. Microscopically the kidneys ex- 
hibited diffuse dilatation of the tubules, particularly marked in the collecting 
tubules.- Aside from this, no obvious cause was found for the large size of the 
kidneys. This dilatation was occasioned by conglomerate masses of a granular 
material plugging the collecting tubules (Fig. 11). This substance stains un- 
evenly with hematoxylin. Differential stains showed these masses to contain 
a small amount of calcium. Iron was not present. Due to improper fixation, 
stains for urates were not done. The microscopic appearance of the other organs 
and the brain was within normal limits. 


3.—Photomicrograph (low power)—liver. The pale areas are the patchy foci of altera- 

tion in the liver cells. 

The pathologic summary of this case is as follows: We have an extremely 
emaciated infant, who, although full term, had the body mass of a 7 to 8 
months premature infant. The facies was peculiar, almost Negroid and there 
was evidence of aberration of the endocrine system as shown by changes in the 
ovaries, breasts, pancreas, and possibly the pituitary. In addition, peculiar focal 


changes were present in the liver, and there were calcified deposits in the col- 


lecting tubules of the kidneys, which indirectly may be related to the endocrine 
disturbances. 


Dr. A. L. Cuute (Staff Physician).—It is unfortunate that this patient 
was not recognized as having endocrine dysfunction before autopsy. Otherwise 
more detailed metabolic studies would have been done. 

The evidence of multiglandular changes at post-mortem would suggest that 
the pituitary gland, which is regarded as the regulator of the hormonal balance, 
was chiefly at fault in the present instance. 
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Fig. 4 Photomicrograph (high power)—liver. The center of one of the peculiar focal 
ireas in the liver. The fusion of liver cells to form syncytial masses with clumping of the 
nuclei is shown. 


: . - . . 
. 4-2 “a 7 att } ' 
1 “ ' ' a 


a 


Fig. 5.—Photomicrograph (medium power)—liver. Margin of one of the foci in the liver 
showing its sharp demarcation and the foamy vacuolated character of the cytoplasm of the 
liver cells in these areas. 
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the rig. 6.—Photomicrograph (medium power)—pancreas. The increase in number and size of 
the islets of Langerhans is obvious. 
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Photomicrograph (high power)—pancreas. This demenstrates the extreme hyper- 
plasia of the islet tissue. 
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rograph (low power)—ovary. A cross section of ovary including the Fallopian 
tube. Note the large number of follicular cysts. 


Photomicrograph (medium power)—ovary. In the center are two developing follicles 
each containing an ovum. 
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Fig. 10.—Photomicrograph (low power)—breast. This shows the increase in the size of 
the ducts with hyperplasia of the duct epithelium and cyst formation. There is no evidence of 
developing acinar tissue. 


Fig. 11.—Photomicrograph (medium power)—kidney. Deposits in the collecting tubules with 
resultant dilatation of these tubules. 
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Thus the enlarged ovaries with follicle formation suggest increase in gonad 
otropie activity. The enlarged breasts were secondary to the increase in ovarian 
funetion. Inerease in the islet cells of the pancreas may have been brought 
about by anterior pituitary stimulation. Either this was so mild that it did not 
produce subsequent hydropic degeneration, or possibly the lower blood sugar 
of the fetus or insulin from the maternal circulation may have protected the 
islets from destruction. The foeal deposits of glycogen in the liver suggest 
local enzyme abnormalities rather than endocrine dysfunction. 

The enlarged kidneys with casts and calcium deposits point to parathyroid 
overactivity, which may be due, in turn, to pituitary stimulation. 

Most of the changes so far described would suggest overfunction of the 
pituitary. The small size of this infant, however, suggests deficient growth 
hormone. This may be correlated with the finding of depletion or exhaustion 
of the granules in the eosinophiles of the pituitary. It is disappointing that 
with so many other glands affeeted the pituitary shows relatively little ab 
normality. Some of the changes, such as gonadal hypertrophy and hyper 
trichosis and possibly even the inerease in islet cells of the panereas, may be 
due to adrenal cortical overactivity. However, this gland also shows no path 
ologie changes. 

The case is most interesting, but until our knowledge of the intricate inter- 
play of endocrine activity has been perfected cases such as this remain an 


enigma. 


Dr. Doxnonvur.—The question arises as to how we are going to classify 
this ease. The standard texthooks of pediatries and endocrinology were re- 
ferred to, and we were unable to find an aceount of a similar syndrome. In 
consulting the Cumulative Medieal Index we were confronted with the difficult) 


of establishing a title or adequate deseriptive term under which to search. It 


is probable that similar cases have been reported, but we were unable to locate 


one. In our ignorance of the real nature of this process, we have, with a certain 


amount of eavil, classified this as a case of dysendocrinism. 





Psychologic Aspects of Pediatrics 


ACCIDENT PRONENESS 


Rutu Morris Baxwin, M.D., anp Harry Bakwtin, M.D. 
New York, N. Y. 


N A recent paper, Press' called attention to the fact that in 1943 accidents 
were the leading cause of deaths in all children from 1 to 19 years of age. 
Even during the first year-of life the death rate from accidents is considerable. 
It has been conclusively shown that there are certain persons who are espe- 
cially prone to have accidents. Insurance companies? have made the observation 
that mechanical hazards account for less than 10 per cent of industrial accidents, 
and physical and mental defects for only about 2 to 4 per cent of them. Eight 
per cent or less are related to lack of skill. This leaves about 80 per cent to be 
accounted for by something in the personality of the victim. More recent esti- 
mates indicate that this figure is more nearly 90 per cent, only about 10 per cent 
of accidents remaining which are purely ‘‘accidental.’’ Even battle casualties 
are linked to the personality. A soldier who, as a civilian, has fallen down by 
accident and sustained an injury in the course of his normal routine at home or 
at work, is six times as likely to be permanently damaged in warfare as are 
others.* The subject is of special importance to the pediatrician, not only be- 
eause children as well as adults are accident-prone, but because, in addition, the 
characteristic personality pattern of the accident-prone adult is established dur- 
ing childhood in response to parental overauthority.* 

The observation that there are individuals with an accident habit was first 
made by Marbe® in 1926. In 1934 Alexander Adler® suggested that an unknown 
factor in the human personality is responsible for the repetition of accidents 
in the same person. 

Rawson’ analyzed the possible causes of accidents in four large industrial 
concerns employing 1,400 drivers of trucks and commercial vehicles. He found 
that, contrary to expectation, bad weather and defective roads played no part 
in causing accidents. Since all cars were inspected before they were taken out, 
defective equipment was not a factor; nor was speed, since 90 per cent of the 
ears had governors restricting speed to less than 45 miles per hour. All drivers 
had had from five to ten years of driving experience. Intensive education of 
the drivers and the imposition of severe penalties were of no avail. 

Rawson’s data showed that a relatively small number of individuals had a 
relatively large number of accidents. By the simple expedient of weeding out 
the repeaters the accident rate was reduced to one-fifth its original level. How- 
ever, when the accident-prone drivers were transferred to other occupations, 
their accident habit continued. They no longer smashed up their cars, but they 
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injured themselves around the plant or at home. Repeaters tended to shorten 


the time between accidents. 

Dunbar* studied the personality patterns of a group of patients with frac 
tures at the Presbyterian Hospital, New York. Her findings are, perhaps, al! 
the more significant since she was unaware, at the beginning of her study, of 
the interest in accident proneness among industrial and insuranee companies. 
and she intended to use the fracture patients as a ‘‘control’’ group for her 
observations on the personality patterns of patients with various diseases. Sh« 
found the health record in this group to be exceptionally good, even to the point 
of freedom from eolds and nervousness. They had had fewer major operations 
than any other group studied, and not many had had any type of major illness 
They were relatively free from allergic disease, obesity, and poor teeth. Pelvic 
disorders were infrequent, and the venereal disease rate was low. The only 
minor illnesses at all frequent among them were gastrointestinal upsets. 

In contrast with the excellent health record of these patients was the high 
incidence among them of previous accidents, including dislocation, fracture, 
severe burns, and bad euts. Whereas 79 per cent of the patients with fractures 
had had two or more accidents, in none of the other groups of patients studied 
was there a similar history in more than 11 per cent. 

The educational record of the patients with fractures was average although 
they showed a greater tendency than other groups to stop school before gradua- 
tion from grammar school, high school, or college, as the case might be. In 
income and occupation the group did not differ materially from other groups 

As for general behavior the patients were usually of the happy-go-lucky 
type. They had few complaints but often showed a jerky, restless type of tension. 
They were well liked, talkative, and cheerful. Their sexual behavior was free 
from overt symptoms of conflict, They were casual about marriage and about 
extramarital affairs, and they were divorced or separated with relative ease. 
Their marriages were frequently childless or thev had few children. 

According to Dunbar, a prominent feature of accident-prone persons is 
impulsiveness. Their behavior is characterized by quick decisions and hurried 
activity. They concentrate on immediate pleasures rather than on jong-term 
goals. They tend to be adventurous, like excitement, and prefer action. The) 
like sports and are always in a hurry with plenty of time to spare. They develop 
strong emotional attachments to other persons. Despite their adventurous 
spirit they take very good care of their health. 

Dunbar concludes, from a review of the histories of her fracture patients. 
that the outstanding feature in their development is conflict with authority, at 
first with parents or step-parents, then at school, later with church and employer. 
and finally in their marital relationships. Resistance to authority is particularly 
frequent in children who are brought up in a home where one or both parents 
are overauthoritative. Rejection is often associated with the overauthority 
Aecident-prone individuals have a good deal of pent-up aggression and resent 
ment. 

The revolt against overauthority manifests itself during childhood by rest 
less behavior, lying, stealing, and truancy, but these tendenciés disappear late 
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on. The personality pattern of the person with an accident habit resembles 
that of the juvenile delinquent and adult criminal—however, one breaks laws, 


the other breaks bones.‘ 

Accident-prone persons are not awkward or clumsy, nor do they have poor 
coordination, low intelligence, or slow reaction time. In 80 to 90 per cent of 
the fracture patients studied by Dunbar some specifie worry was reported pre- 
ceding the accident. In many instances the patient was doing something he 
was not sure was right, such as disobeying a parent, attempting independent 
behavior, or avoiding authority. Frequently the patient expressed a feeling 
of guilt for behaving in this manner and said he deserved the accident: ‘‘It 
was really my fault because mother had said supper was ready and I was not 
to go out.’”™ 

The literature on acé¢ident proneness in children is meager. In a study of 
eighty-six children with severe head injuries, observed on the Children’s Psy- 
chiatrie Service, Bellevue Hospital, New York, Fabian and Bender*® found that 
thirty-three (38 per cent) had been involved in two or more major accidents 
and could be described as suffering from an accident habit. They believe that 
accidents in very young children, like temper tantrums, represent aggressive 
gestures which are turned against themselves, but are actually aimed at frus- 
trating adults. It is common for children, when they feel that they are unfairly 
treated, to wish that they were sick or dead so that their parents will feel sorry 
for them. With the large majority of children, these ideas are transient and 
are not acted upon. However, some children do act out their fantasies, and 
then an ‘‘accident’’ may result. 

Some children (and adults, too), when criticized or scolded or when they 
feel that they have been treated unjustly, obtain relief from pent-up aggression 
by striking inanimate objects, at times sustaining an injury in this way. Others, 
under similar circumstances, put themselves in dangerous situations. Jealous 
children sometimes inflict injuries on their younger siblings, especially when the 
vounger sibling is rejected by the parents. A high percentage of accidents in 
children occur when they are doing things forbidden by their parents. 

Fabian and Bender found psychopathologie disorders in the parents of 83 
per cent of the children who had the accident habit. In half of these cases, 
one or both parents were aleoholic. In many instances the fathers were domi- 
neering, abusive, and rejecting, the mothers submissive and overprotecting. The 
fathers were shiftless and economically incapable. Violent display of temper 
was common. Marital disharmony, disruption of family life by hospitalization 
and jail sentences, as well as broken homes were common. The children were 
confused. Rejection, abuse, neglect intensified their aggressive drives. 

When the person with an accident habit fails and can neither submit to 
nor avoid authority he is likely to do something about it. His aggression breaks 
out and he punishes himself and those responsible for his predicament without 
conscious plan or premeditation. Guilt and resentment are frequent reactions 
immediately following an accident. 

Some children engage in habitual reckless play which brings repeated injury. 
They may have fear, unexpressed hatred, and guilt feelings. Injury causes the 
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child to receive attention and sympathy, but there are also indirect benefits, 
such as avoidance of disagreeable situations and evasion of responsibility. 
Hurting himself and thus relieving his sense of guilt is probably primary.’ 

Accidents are most common in young people. In Dunbar’s fracture patients 
the group 15 to 24 years of age reported six times as many previous accidents 
as any other age group. The children studied by Fabian and Bender were 1 
to 15 years of age. The highest number of accidents occurred in children 5 to 
6 vears of age. Ninety-two per cent of the children in their series were boys. 


THERAPY 


Accident proneness should be suspected in children who have frequent 
accidents or who have the personality make-up and home environment described 
in this paper. The accident habit should be looked upon as a ‘‘behavior.prob- 
lem,’’ and efforts at correction should be directed toward improving conditions 
in the home and relieving the child of his feelings of guilt. Allowing the child 
to tell about his accident and what preceded it may bring out valuable informa- 
tion and, at the same time, help to free him of some of his doubts. Insight into 
the reason for the accident may help in preventing recurrences. Excessive 
coddling on the one hand or severity on the otler hand should be avoided during 
the period of illness resulting from the injury, since these attitudes encourage 
impulsive behavior and delinquent tendencies. 
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The Social Aspects of Medicine 


NATIONAL HEALTH SERVICE IN GREAT BRITAIN 


[Editor’s Note: On page 217 of the February, 1948, issue we published a 
discussion by Evarts A. Graham, Jr., of the National Health Service plan for 
Great Britain, and of the proposed plebiscite of the medical profession by the 
British Medical Association. In an editorial in the April issue (page 478) the 
results of the plebiscite were given, which were overwhelmingly against the plan. 
The British government has stated it intends to inaugurate the service early 
in July despite the opposition of the medical profession. The broad and toler- 
ant discussion of the existing situation by Dr. Alan Moncrieff which follows 
is not only timely, but we are sure it will help to a better understanding of the 
situation which confronts our British confreres, and in which the American 
doctors are so vitally interested. ] 


OU asked me for some news of the National Health Service. The trouble 

is that things are changing fast, and this letter may be out of date by the 
time it reaches you. I must assume some knowledge on the part of your readers 
of the scope of the service. The article in the February issue of the JOURNAL 
or PrpiaTRics was very good. It is a service for all—hospital, specialist, and 
general practitioner. Anyone can still get private service by paying, but every- 
one is entitled by right after July 5 to the whole service. Since the article by 
Evarts A. Graham, Jr., several things have happened of great importance. 

A period of growing tension between government officials and the doctors 
preceded a plebiscite of the whole profession. This showed an overwhelming 
majority of doctors disapproving of the Act in its present form. This majority 
was not only among general practitioners but also among whole-time doctors al- 
ready in government service and among whole-time research workers. It could 
be argued that doctors disapprove for varying reasons, but the fact is that 
40,000 votes of confidence in the policy of resistance organized by the British 
Medical Association were recorded. While the plebiscite was in progress a 
debate was staged in the House of Commons, which was in itself a remarkable 
thing to happen. There had been some doubt cast upon the validity of the 
methods of vote-recording and secrecy, and the British Medical Association is- 
sued two writs for libel! But there is no question whatever but that the whole 
affair was conducted with the utmost rectitude. In the Parliamentary debate 
the Minister of Health Bevan indulged in some hard hitting, which no doubt 
pleased him and his supporters and for which he had had some provocation, 
but it certainly did no good and must have been in part responsible for the 
plebiscite result. 

Another event is that a Gallup Poll showed that two-thirds of the general 
public thinks the Health Service a good idea, and about the same proportion 
claimed to understand the dispute between Bevan and the British Medical 
Association with a small majority showing sympathy with the doctors. This 
rather supports what happened in Parliament, where no political party was 
prepared to support the doctors’ case in all its aspects. This case, which urges 
some amendment of the Act, has centered round four main difficulties and one 
obscurity. The last concerned the position of partnerships and has now been 
referred to a special committee to be cleared up. 


753 





TH4 THE JOURNAL OF PEDIATRICS 


The four difficulties must be made plain. First comes the method of pay- 
ment, which is determined by regulation and is not written into the Act. The 
Minister wants to pay all general practitioners a small basie salary (£ 300 
per annum) and a capitation fee of less than £1 per patient on the doctor’s 
list per annum. The British Medical Association does not want the basic sal- 
ary, as being the first step to a whole-time salaried service. There does not seem 
to be any very good reason why the basie salary should be necesssary or uni- 
versal, and there is some hope that it may be withdrawn. Number two is con- 
cerned with the machinery for appeal to the courts against dismissal from 
the service. The Minister says that the various steps laid down in the Act give 
the doctor great safeguards and that he ean go to the High Court under common 
law against illegal dismissal. The doctors seem to want a right to go to High 
Court on legal but unfair dismissal. It seems doubtful if this can be conceded, 
but psychologically something must be done to improve the appeal machinery. 
Third on the list comes the objection of the British Medical Association to any 
compulsion of doctors to work in any area. The Act indicates only what is 
ealled ‘‘negative direction’’—that is, the power of the Minister to say that a 
doctor shall not work in an area which a local and a central committee of doctors 
have decided has too many doctors there already. This sounds all right, but 
the doctors do not like giving this power to the Minister. Fourth comes the 
question of buying and selling practices, which is abolished under the Act with 
a compensation scheme. This is probably not easily understood in the U. S. A. 
Over here a general practitioner buys the good will of a practice when he takes 
over. He pays a sum caleulated to be about the equivalent of two years’ income 
in return for an ‘‘introduction.’’ This means that the outgoing doctor lets his 
patients know that he has disposed of his practice in this way to the new doctor, 
who therefore has every reason to suppose that the old patients will stick to 
him. The British Medieal Association wants this retained because it gives the 
doctor some control over his practice and his successor. The general view in 
Parliament and elsewhere is against the retention of this curious transaction, 
which has the possibility of abuse even though it is usually only a harmless 
nuisanee and gives the doctor a little bit of capital and something for his old 
age when he retires. 

Now it is becoming doubtful if any of these four difficulties are any more 
than symbols of what the doctor regards as his ‘‘freedom.’’ Specialists and 
general practitioners alike are increasingly worried that their professional free- 
dom is at stake. They want assurances that they can continue to treat their 
patients to the best of their ability and without interference from the Minister 
of Health. They put forward these four points as being means of securing 
that freedom. But it is noteworthy that at the representative meeting of the 
British Medical Association just over, these four points were barely discussed. 
With great wisdom the Council of the British Medical Association and its chair- 
man, Guy Dain, kept the meeting to a general resolution which asked for changes 
in the Aet to preserve the integrity of medicine and prevent doctors from being 
made into State servants. It is perhaps not a tactful move when dealing with 
full-time civil servants to keep on saying that the last thing the doctor wants is 
to be made a full-time civil servant, but it certainly expresses the major fear 
of us all. What must be done is to devise some way in which the power of the 
Minister can be controlled so that no further changes in the direction of full- 
time salaried service can be made overnight, so to speak. So much of the Act is 
a framework with regulations to be devised by the Minister, and such regulations 
have the power of law without having to be fully debated in Parliament. Sug- 
gestions are being made as I write on how this point can be met. For example, 
some special procedure is possible within our constitution whereby all such 
regulations have to be examined by a special commission. Another scheme would 
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be to set up machinery for a standing committee from both sides which should 
diseuss and even decide all matters of conditions of service and methods of 
payment. There is already in the Act a Central Health Services Council, which 
might play an important part. There is also a smaller committee under the 
Act which could be given greater powers in this field. However it is done, 
something must be done to restore the confidence of the doctors in the Minister- 
by eurtailing his apparent overwhelming powers over them all. 

Freedom to write on professional as well as scientific topics, freedom to 
eriticize, and absolute freedom to work without lay interference or arm chair 
direction from administrative medical officers are the real demands which have 
led the doctors to reject the Act as it stands. To get it to work on July 5, which 
is the appointed day, will almost certainly need some form of amending legisla- 
tion, and into this must be written some form of words which will secure such 
freedoms. It may be that such freedoms cannot really be guaranteed by Act 
of Parliament. Possibly the only long-term safeguard is for the doctors to make 
this service so good in its present form, with slight modifications, that no future 
Minister or Parliament will ever want to change it. Fears have been expressed 
that the Minister wants to be able to control the certification, which is an es- 
sential part of the new Social Security measures also coming into force on 
July 5. There will be no need for any such control if the doctors do such 
certifying in accordance with their traditions. But if it is badly done or even 
dishonestly done, then it will open the door to more rigorous control of the doe- 
tors than anyone will like. It is largely in our own hands. 

The next few weeks will show how far the two sides can be persuaded to 
get together and work out not so much a compromise, because there cannot be 
a compromise where freedom or principles are concerned, but a means of safe- 
guarding what the doctors hold most dearly. It cannot be said that the govern- 
ment has been very wise in the last few months. Even now it is obvious that 
great care should be taken to avoid provocation, and when, as said earlier, the 
British Medical Association Council has shown wisdom in preventing hotheaded 
action as a result of the plebiscite, the supporters of the government, in the 
shape of trade unions, have begun to threaten doctors in some areas as to what 
will happen if thev do not agree to enter the service. You on the other side of 
the Atlantie should know very well what happens if you try to coerce a Britisher 
when he thinks freedom is involved. But there is still reason to hope that com- 
mon sense will prevail, and by the time this is printed there may be signs of a 
settlement. These remarks will then be out of date, but they may serve as a 
background against which the agreement—not the victory of one or the other 
side—may be better understood. 

ALAN MONCRIEFF. 


In view of Dr. Moncrieff ’s discussion of the British National Health Service, 
some recent developments are of great interest. The information was obtained 
from the April 17 issue of The Lancet, which reached us in the mail on May 1. 

On April 7, Mr. Bevan, Minister of Health, made a statement in the House 
of Commons regarding the attitude of the doctors to the National Health Service. 
Mr. Bevan stated that the key to the doctors’ unease and restlessness was the 
fear that, although the Act did not propose it, the real objective was a full-time, 
salaried, State medical service. He then went on to say that something more 
than spoken assurance was needed, and in order to banish this apprehension he 
now wished to make it statutorily clear that a whole-time service would not be 
brought in by regulation but would require further legislation to be made pos- 
sible. He further stated that the £300 salary would be made optional after the 
first three years. (The doctors could then choose plain capitation fees.) Another 
important point was the statement that there was no intention to interfere with 
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the ordinary rights of the doctors to express themselves in speech or writing 
with absolute freedom. 

On April 8, the B.M.A. sent to the Minister fourteen questions, which he 
diseussed with representatives of the Association on April 12. The questions 
with the Minister’s replies appear in full in the April 17 issue of The Lancet, 
and diseuss in more detail the points in Mr. Bevan’s speech to the House. One 
of the questions was whether ‘‘freedom of speech and publication’’ extended to 
the right of eriticism of the Act itself. The reply was that the statement in- 
cluded the right to publish views on the organization and administration of the 
service without obtaining prior consent. 

The Lancet discusses the ‘‘Fourteen Points’’ editorially, and states that 
they understand a new plebiscite will be taken by the B.M.A. now that there are 
these new assurances. There are still some controversial points, but it would 
seem as if much of the controversy had been straightened out. The Lancet refers 
to Mr. Bevan’s ‘‘genuine (and difficult) effort to secure happier relations with 
the profession.’’ The ‘‘constructive questions’’ of the B.M.A. have ‘‘elicited 
reasonable answers.’’ The editorial concludes: ‘‘We trust that the publication 
of these Fourteen Points will be quickly followed not merely by an armistice but 
by the common endeavor on which the good of the service so obviously depends.’”’ 

The second plebiscite was taken, and early in May the result was announced. 
The profession was about equally divided between accepting and not accepting 
service, in contrast to the overwhelming opposition expressed in the first 
plebiscite. The newspapers published press dispatches on May 7, stating the 
B.M.A. as a result had withdrawn formal opposition as an association to the 
inauguration of the service in July. 


, 


B.S. V. 





Comments on Current Literature 


EXPERIMENTAL SERUM CARDITIS AND RHEUMATIC FEVER 


HEUMATIC infection is one of the chief causes of death in the school-age 

child and, likewise, one of the chief causes of disability in childhood and 
youth, producing cardiac damage that persists into adult life. Although in 
recent years considerable interest in this important problem has been aroused, 
the actual pathogenesis of rheumatic fever remains a mystery, and a satisfactory 
explanation of etiology has not been worked out thus far. The experimental 
work in animals is worthy of note. In animals rendered sensitive to foreign 
protein, lesions have been produced which resembled the lesions observed in the 
tissues of known rheumatic subjects. 

Dr. E. Florence MeKeown,' of the Institute of Pathology, Queens Univer- 
sity, Belfast, has contributed an interesting report entitled ‘‘ Experimental 
Serum Carditis and Its Relationship to Rheumatie Fever.’’ In this paper 
McKeown includes a brief review of previous work indicating that the pathologic 
as well as the clinical manifestations of rheumatie fever may be on an allergic 
or hypersensitive basis. She points out that as early as 1902 Menzer? suggested 
that rheumatie fever results from the response in a predisposed individual to 
various microbes, especially streptococci. More recently, Vaubel® (1932), Klinge* 
(1933), and Junghans’ (1934) sensitized rabbits with small doses of horse serum 
and claim to have produced pathologic changes in the heart simulating the 
specific lesions of rheumatic fever. Aschoff® (1935) denied that such experi- 
mental lesions duplicated the morphologic structure of the rheumatic nodule. 

However, the conception that hypersensitivity plays a role in the pathogene- 
sis of rheumatic fever has persisted. Recent observations by Rich and Gregory* 
(1943) and Rich*® (1945) indicate that polyarteritis can be the result of sensiti- 
zation. McKeown refers to the experimental work of Rich and Gregory and 
emphasizes the fact that in experimental polyarteritis nodosa. cardiac lesions 
were noted which histologically had many of the characteristics of the specific 
rheumatic granuloma. With this controversial situation in mind, McKeown 
undertook to verify and extend, if possible, the observations of Rich and Gregory. 
Horse serum was administered to two groups of rabbits, one group by intra- 
venous route and one by intraperitoneal route. Careful observation of the rab- 
bits revealed that cutaneous flushing accompanied by a rise in temperature was 
apparent on the twelfth to fourteenth day after injection. Skin tests performed 
at this time were positive. On the seventeenth day following the first injection 
of serum, all of the rabbits received one cubic centimeter of serum intravenously. 
Two days later the initial large dose of horse serum was repeated. The animals 
were killed at varying intervals following these injections and examined for the 
oceurrence of pathologic lesions. The results of these experiments are striking 
and the report of the pathologic findings is extremely interesting. 

Arterial lesions, which resembled closely the lesions seen in polyarteritis 
nodosa, were noted in 88 per cent of the experimental animals. Such vascular 
lesions resulted after the first injection of serum, but were more fulminant and 
widespread in animals receiving more than one injection. While arterial lesions 
were observed most commonly in the coronary system, evidence of arteritis was 
seen also in the other vessels studied. Changes in the coronary arteries were 
striking, the entire coronary system being affected. Early pathologie changes 
noted were edema of the media, swelling of muscle fibers, and loss of nuclear 
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definition. The arterial walls were swollen and homogeneous, and the lumina 
reduced in size. There was definite perivascular edema. These early changes 
were followed by inflammatory infiltration and fibrinoid necrosis of the vessel 
walls. Polymorphonuclear leucocytes and eosinophiles were noted in large num- 
bers in the adventitia of the coronary blood vessels. Somewhat later, large mono- 
nuclear cells were seen. Observations made after sufficient periods revealed that 
healing takes place in these animals by fibrous replacement of the necrotic muscle, 
proceeding finally to complete healing. In certain instances primary damage, 
whieh had resulted in almost complete medial fibrosis and thickening of the ad- 
ventitia, had become the site of an acute inflammatory reaction superimposed on 
the old lesion. These changes in the coronary blood vessels were accompanied by 
extensive myocardial fibrosis. The description of myocardial Aschofflike lesions 
is of interest. These were seen in the adventitia of blood vessels most commonly 
associated with vascular lesions. but were seen also quite frequently in relation 
to a vessel which showed no damage to media or intima. 

Judging by these deseriptions, the nodules must bear a close resemblance to 
the Aschoff nodules considered characteristic of rheumatie fever. The excellent 
verbal deseription given by MeKeown is supplemented by good photographs of 
the pathologie lesions. The author points out that while the nodule produced 
bears a close resemblanee to the Aschoff nodule of rheumatie fever and seems 
to pass through a similar evolution, the end result of the experimental process 
was paravascular searring, which is not of the fibrillar type found in rheumatic 
fever. 

Changes in the endoeardium were notable, again the earliest change being 
neerosis of collagen. The fully developed endocardial lesion was an Aschofflike 
nodule similar to that deseribed in the myocardium. Another endocardial lesion 
was observed which resembled that seen in rheumatic endocarditis. Palisades of 
proliferating cells were seen overlying the subendothelial bands of necrotic 
collagen. 

The cardiae valves also showed interesting changes. Lesions of the mitral 
valve, valve rings, and angles were often present even in the absence of myo- 
eardial changes. The response in the aortie and tricuspid valves was similar, but 
these were involved less frequently. The pulmonary valves showed no specific 
lesions. Edema of the connective tissue of the valve rings was followed by 
inereased vascularity and diffuse inflammatory infiltration. In more specific 
lesions large mononuclear cells of the Aschoff type were present. As the 
inflammatory reaction subsided, healing took place with the formation of a 
loose cellular fibrous tissue, which later became hyalinized. Changes noted in 
the valve itself seemed quite characteristic of the Aschoff type of response. 
When the Aschofflike nodule occurred near the surface of the valve, prolifera- 
tive changes were observed in the overlying endocardium, the endothelium 
becoming elevated by large numbers of inflammatory and large mononuclear 
cells arranged in a palisade at right angles to the underlying zone of damaged 
collagen. Eventually healing of the valvular lesions oceurred with vaseulari- 
zation and fibrosis. 

In addition to these lesions noted in the heart, vascular lesions were re- 
ported in the lungs, liver, and spleen, those in the liver being identical with the 
lesions occurring in polyarteritis nodosa. 

In the discussion, MeKeown summarizes the characteristies of this type of 
lesion observed in rabbits sensitized by a bland nontoxie protein. The earliest 
lesion in the heart appears to be a foeal necrosis of collagen, associated with an 
inflammatory reaction. These experimentally produced lesions are compared 
with those reported by the author in 1945° in studies of human material. She 
points out that the lesions seen in human subjects with the rheumatic process 
are similar in many respects to those produced in experimental animals, and con- 
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eludes that ‘‘In histological structure and in site the experimental lesion is 
identical with the specific granuloma of the naturally occurring disease.’’ The 
analogy is supported further by the fact that the endocardial and valvular 
lesions are of similar nature, and analysis of these valvular lesions shows their 
close identity with those of rheumatic valvulitis: the frequent involvement of 
mitral valves, the focal nature of the initial lesion, and the similarity in type 
of reaction. Endocardial lesions in the left auricle were seen in the experimental 
animal as well as in the human subject. 

The most striking parallel between the conditions observed in the experi- 
mental animal and in the rheumatic subject is to be found in the fact that in 
both the mitral valve is involved most frequently, whereas the pulmonary valve 
shows practically no changes in either the experimental animal or in the human 
subject. Changes in the coronary arteries were thought to be similar in the 
human material and in the experimentally hypersensitized rabbit. Of consider- 
able interest were the changes noted during the healing process, which in many 
respects resemble the healing process noted in the human subject. MeKeown 
concludes that ‘‘these analogies in site and quality of the lesion strongly suggest 
that hypersensitivity is the essential mechanism in the production of the rheu- 
matic lesion,’’ and states that while bacteria or their products, especially hemo- 
lytie streptococci, are probably the basis for hypersensitivity in the rheumatic 
subject, so far as she is aware experimental animals have not been sensitized by 
intravenous doses of killed hemolytic streptococci. Certain clinical and serologic 
observations would seem to incriminate hemolytic streptococeus, and in conelu- 
sion, McKeown states, ‘‘ While there is no clear indication as to the causal factor 
responsible for sensitization, it is suggested on clinical grounds that the hemolytic 
streptococcus is more closely allied to rheumatic fever than any other organism 
and that hypersensitivity is probably the result of bacterial sensitization, pos- 
sibly of streptococeal origin.’’ 

Russe.u J. BLATTNER. 
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Correspondence 


EXSANGUINATION TRANSFUSION IN A NEWBORN INFANT IN 1925 


|Editor’s Note: A few weeks ago our attention was called to a case report published 
in 1925 in which an exsanguination transfusion in a 3-day-old infant was performed for 
what is now known as erythroblastosis fetalis. Through Dr. Alan 


what was obviously 
Alfred P. Hart of Toronto, who had reported the case, has kindly 


Brown of Toronto, Dr. 
sent us the following information. ] 


April 24, 1948 


Dear Dr. Veeder: 
As requested by Dr. 
on ‘‘Familial Ieterus Gravis of the New-Born’’ and its treatment, published by me in the 


Alan Brown, I am writing to call your attention to an article 


Canadian Medical Association Journal 15: 1008-11, 1925. 
which oceasioned this article was that of a male child born on Dee, 18, 1924. 


The CUSE 
The parents had had seven children born previously which all had appeared healthy and 
vigorous at birth, but had all developed jaundice within the first twenty-four hours, This had 
become progressively worse until death had occurred in from three to eleven days, in alli 
except the second child, a girl, who had been jaundiced as the others, but had managed to 


live although deeply jaundiced until one year old and weighing at this age only what she had 
done at birth. She was still living and normal. The eighth child, whom I was called to see, 
On the second day jaundice appeared which by the third day 


was a vigorous healthy baby. 
The blood examination as we 


had beeome so intense that the skin was deep orange in colour. 
knew it at that time was normal. We had no knowledge of the Rh factor. We could find 
nothing in the literature to help us in the treatment. Feeling that there was some toxin 
cireulating in the blood and that if something drastic was not done at once the child was 


certainly going to die as the six other previous male babies had done, it was decided to do 
an exsanguination transfusion after the technique brought out and perfected by the late 
Dr. Bruce Robertson, in the hope of removing sufficient toxin to prevent the progress of the 
disease. The baby was in Group 11 jansky. 

Dr. J. L. MaeDonald of the Hospital for Sick Children exsanguinated 300 ¢.c. of blood 
from the anterior fontanelle, at the same time transfusing 335 ¢.c. of blood into the internal 
saphenous vein at the left ankle. The transfusion of blood was commenced after 20 ¢.c. of 
blood had been exsanguinated, and the transfusion and exsanguination went on synchronously 
until the required quantity had been used, and we ended by giving the baby 35 ¢.c. more than 
had been removed. In addition, 60 ¢.c. of 5 per cent glucose solution were given. The donor 
was a healthy male not belonging to the family. By the following morning the jaundice was 
much less intense. It continued to fade so that by the fourth day it had entirely disappeared. 
He had a slight return of jaundice when 3 weeks old, but afterward developed as a normal 


healthy baby. He is now a big man, over six feet, and healthy. He is a butcher, and has 


one. child. 

Although we did not know these cases as erythroblastosis foetalis in those days, I believe 
that this ease was actually the first case in which exsanguination transfusion was used in this 
condition, Possibly for the sake of the history of medicine; one might be justified in bringing 
this to the attention of the profession, 

Thanking you, I remain, 

Yours very truly, 
(Signed) ALrrep P. Hart. 





News and Notes 


The Rocky Mountain Pediatric Society has elected the following officers for 1948: 
President, Dr. John M. Nelson; Vice-president, Dr. Galen C. Garvin; Secretary-treasurer, 
Dr. Edwin T. Williams. Monthly meetings are held at the Children’s Hospital or the Colo 
rado General Hospital except during the months of July, August, and September. 





Dr. Thomas Parran, former chief of the U. S. Public Health Service, is head of a 
mission to study the extension of services to mothers and children in the Far East (Philip 
pines, Indo-China, Ceylon, ete.) by the United Nations International Children’s Emergency 
Pund. The fund now has a feeding program for nearly four million children in twelve 
European countries. A mass vaccination program against tuberculosis in children in 
Europe will be undertaken with B.C.G. The work will be largely undertaken by Scan- 
dinavian personnel under Dr. Holm of Denmark. Children in Germany will now be aided 
by the fund if requests are made by the zonal commanders. The fund is supported by gov- 
ernment grants, and a campaign is under way to raise $60,000,000 from private gifts in the 
United States. 


The University of California Medical School offers a postgraduate course in pediatrics 
June 28 through July 2, at the University of California Hospital in San Francisco. Hours 
will be from 9 a.m. to 5 p.m. for the five days. The staff consists of seventeen members of 
the pediatric and related departments of the medical school. It will cover infant feeding, 
blood dyscrasias, poliomyelitis, allergy, tuberculosis, chemotherapy, rheumatic fever, ete. 
The fee is $50.00. For details, address Dr. Stacy R. Mettier, University of California 
Medical Center, San Francisco 22, Calif. 


The following were certified by the American Board of Pediatrics at the examination 
in Cleveland, April 23-25, 1948: 

. Alfred B. Amler, 62 Greenridge Avenue, White Plains, N. Y. 

. Raymond Burk Anderson, Plaza Time Bldg., 411 Alameda Rd., Kansas City, Mo. 
Emanuel Berger, 1745 North 4th Street, Philadelphia, Pa. 

. Abraham Berkow, M.D., 417 West Main Street, Hackensack, N. J. 

. Benjamin Clemens Berlinger, 163 East Rockaway Road, Hewlett Harbor, N. Y. 

. Joseph Bitman, 7748 Cedarbrook Street, Philadelphia, Pa. 
Louis Clair Burket, 322 Fifth Avenue, Altoona, Pa. 

- Henry Burkhardt, 337 Appleton Street, Holyoke, Mass. 

. Nathan Cabot, 1956 McGraw Avenue, Bronyx, N. Y. 

. Harold Arthur Cassady, 2728 Erie Avenue, Cincinnati 8, Ohio 

. Mary Clark, 990 Hardy Street, Hattiesburg, Miss. 

. Elizabeth Conrad, 409 Reynolds Bldg., Winston-Salem 3, N. C, 

- Douglas Stanton Damrosch, Babies’ Hospital, New York City, N. Y. 

. William Dwight DeVaux, 3849 Hyde Park Avenue, Cincinnati 9, Ohio. 

. Ernst H. Dreyfuss, 1525 E. 53rd St.—Suite 625, Chicago 15, Tl. 

. Albert M. Edmonds, 399 Westfield Avenue, Elizabeth, N. J. 

. Jackson K. Eto, 634 N. Grand Boulevard, St. Louis, Mo. 

. Abraham Gilner, 1328—49th Street, Brooklyn, N. Y. 

. M. Elizabeth Grant, 12 South Union Street, Cambridge, N. Y. 

. Helen Hardenbergh, 950 The Alameda, San Jose, Calif. 
Charles Hilliard Hollis, 57 Jackson Street, Lawrence, Mass. 
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Edwin Lawrence Kendig, Jr., 5707 York Road, Richmond, Va. 
Eva Landsberg, 925 Westend Avenue, New York City 25, N. Y. 

. Carolyn Moore MeCue, 1030 West Franklin Street, Richmond 20, Va. 
Ethel Mae Madden, 1412 Bull Street, Columbia 29, 8. C. 

Noah Miller, 193 West Market Street, Akron, Ohio. 

. William J. Morrow, Dept. of Pediatrics, Univ. Hospital, Ann Arbor, Mich. 
Edward J. Muldoon, 230 Chestnut Boulevard, Cuyahoga Falls, Ohio 
Francis D. Nance, 1133 Punchbow] Street, Honolulu, Hawaii 
Alice Chasse] Nauen, 41 Concord Avenue, Cambridge 38, Mass. 

. William Warren Owens, 905 Union Street, Brooklyn 15, N. Y. 
Nicholas Elias Pingitore, 39 Fifth Avenue, New York City 3, N. Y. 
Marlin H. Poindexter, Jr., Fargo Clinic, 807 Broadway, Fargo, N. D. 

. Charles Rosenfeld, 5238 Parkside Avenue, Philadelphia 31, Pa. 
Hubert A. Royster, Jr., The Mermont Apartments, Bryn Mawr, Pa. 
Allan A. Rubenstein, 229-02 Merrick Road, Laurelton, N. Y. 

Isaac Hillson Schwartz, 32 Court Street, New Bedford, Mass. 
Benjamin B. Shaver, 141 Club Drive, San Antonio, Texas. 
Robert Colby Storrs, Hitchcock Clinic, Hanover, N. H. 

. Sidney Wachtell, 1046 Grand Concourse, Bronx, New York City, N. Y. 
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Book Reviews 


Diseases of Children’s Eyes. J. H. Doggart, F.R.C.S., St. Louis, 1947, C. V. Mosby Co., 
288 pages. Price $10.00. 


This is an excellent text by a British ophthalmologist on the eye diseases as they are 
found in ehildren. The material comes largely from the Great Ormond Street Hospital. While 
it contains nothing not found in the larger complete texts on ophthalmology, the compiling 
of the conditions common to or seen in children makes it of unusual value to the pediatrician 
and to pediatric clinics. The text is beautifully illustrated, and a large part of the 218 
illustrations are in color. There are thirty-two color plates in addition to the text, illus 


trating lesions of the fundus, cataracts, and corneal and external diseases. 


Give Your Child a Chance. Lenore Turner, New York, 1948, The Georgian Press, pp. 171. 


Price $1.50. 


This new and comparatively short book for parents on child training is in many 
respects outstanding in its field. Except for a chapter on feeding, it is chiefly concerned 
with emotional health. The author has succeeded in presenting a readable text of present 
day thought in nontechnical terms, which should be of great help to parents. The chapters 
on toilet training and sex education are unusually good and sane. In view of the scarcity 
of good nursery schools and of competent nursery school teachers, we cannot share the 
author’s enthusiasm for the nursery school. We do not differ with the ideals the author 
has in mind, but a poor nursery school is worse than none, and the pediatrician’s approach 
to the nursery school must be pragmatic. The book has short prefaces by Drs. Donovan 
McCune and Norvelle C. LaMar. It is a book that the reviewer has added to his list to 
recommend to parents and one he feels with which the pediatrician should become familiar. 

B. 8. V. 
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How to Help Your Child Grow Up. Angelo Patri, Chicago, 1948, Rand MeNally Co., pp. 352. 
Price $4.00. 


For many years the author has had a syndicated column in the newspapers on child 
eare and training, which has been regarded by many pediatricians as perhaps the most 
sane and sensible of its kind. The present volume is compiled and arranged from these 


articles. It is intelligible reading for the average parent. 


Melk. In Het Bijzonder Als Zuigelingenvoedsel. J. H. De Haas and Ir. O, Meulemans, 
Batavia, 1947, ed. 2. 


A monograph on milk and its use in infant feeding. 





Editor’s Column 


THE 1946 INFANT MORTALITY RATE 


IGURES recently released by the Bureau of Vital Statistics show that the 

steady decline of the last thirty years in the I M R is continuing. The rate 
for 1946 for the United States as a whole was 33.8, or 11.7 per cent under the 
38.3 rate for 1945. In 1941, the rate was 45.3, which makes a 25 per cent 
decrease in the last five years. There were 6,379 more deaths in 1946 than in 
1945, but a tremendous increase in births took place in 1946. 

Marked differences, as usual, exist in the I M R by states. Utah, with 27.2, 
had the lowest rate in 1946, and New Mexico, with 78.2, the highest. Too much 
importanee cannot be attached to the state rates for comparative purposes, as 
in states with a low birth rate small differences in the number of deaths will lead 
to relatively large differences in the I M R. 

Of the 111,063 infant deaths which occurred in 1946, almost three-fourths 
took place within the first month. Almost exaetly a third (33.9 per cent) 
occurred in the first twenty-four hours after birth. 

Premature birth remained the leading cause of death, accounting for 12.1 
of the 33.8 rate. The diarrheal diseases, which formerly were so important, 
were responsible for only 1.7 (5 per cent) of the total deaths. Whooping cough 
remains the chief cause of deaths among the infectious diseases but furnished 
only 0.3 of the total rate. 

The rates for the states with the largest number of births were as follows: 


1946 1945 
New York 29.1 31.8 
Pennsylvania 33.0 37.9 
California 30.7 32.5 
Texas 41.7 48.5 
Lilinois 30.4 31.6 


Credit must be given to the states with the highest rates for a marked 
improvement in the 1946 rate compared with 1945: 


1946 1945 
New Mexico 78.2 100.8 
Arizona 41.5 68.7 
West Virginia 40.9 52.0 
Colorado 40.0 50.5 


B. S. 
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